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Australian residential aged care (RAC) homes are facing challenges of an increasing 
number of older people with complex care needs and a chronic shortage of skilled nursing 
staff to provide quality and efficient aged care services to these older people. Strategies like 
task re-allocation, process management and introduction of electronic information systems 
can be promising to overcome these challenges; however development of these strategies 
requires knowledge of nursing work activities and associate problems. Two important aged 
care services provided by nursing staff are personal care and nursing care. To date, there is 
little research on nursing work activities of providing these two types of care services and 
the challenges in the delivery of these services in RAC homes. 
Aims 
This research aimed to explore and describe nursing work activities of providing personal 
care and nursing care, identify the associated problems and explain the causes of these 
problems and their potential impacts in Australian RAC homes.  
Methods 
This research used time-motion observation method as the predominant data collection 
method. Structured and unstructured field notes, review of organisational documents and 
informal conversation with study participants were also used. Two types of data were 
collected. One was personal care activities collected in two high-care units in two separate 
RAC homes in two cities. The other was nursing care activities collected in another two 
high-care units in one RAC home in a third city. Cultural-historical activity theory was 
used to conceptualise nursing work activities and the identified problems. Both quantitative 
and qualitative data analyses were performed. 
Results 
There were common work patterns of nursing staff in conducting personal care or nursing 
care activities in terms of their work processes and time usage. For personal care provision, 
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no significant difference was found between the two units in 70% of the nursing staff’s 
time. Significant differences between the two units were found in the time nursing staff 
spent on verbal communication, documentation and transit. For nursing care provision, no 
significant difference was found between the two units in all of the nursing staff’s time.  
Problems in nursing work activities were conceptualised into three levels of contradictions: 
primary, secondary and quaternary levels through the lens of the cultural-historical activity 
theory. Primary contradictions were caused by the tools used by the nursing staff, for 
example the electronic information system that did not fully support nursing documentation 
at the point-of-care. 
Secondary contradictions were observed between the nursing staff and the organisational 
guidelines about medication management and documentation. It was also observed in the 
unavailability of a portable device that nurses could use for data entry and retrieval when 
they were providing wound care to residents.  
Quaternary contradictions were found between the activity system of medication 
administration and the activity system of assisting residents’ with ADL, and between the 
activity system of medication administration in the RAC home and the activity system of 
adding a new resident’s medication profile in the pharmacy.  
Possible causes of these contradictions were related to the nursing staff, the physical tools 
and the management of RAC homes, the activity system outside the homes and the design 
of the electronic information system. Potential impacts of these contradictions included 
inadequate verbal communication among care team members, interrupted medication 
administration process, medication errors and inefficient documentation.  
Conclusion 
Providing quality and efficient aged care services requires solutions to the contradictions in 
the nursing activity system both within and outside RAC homes. This requires 
collaboration among RAC homes, pharmacies and IT companies in nursing work redesign, 
organisational process change and introduction of innovative information technology 
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solutions that really support aged care services. These are the future directions of research 
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Chapter 1. General Introduction  
With an increasing number of older people seeking aged care services and a shortage of 
frontline nursing staff [1, 2], Australian residential aged care (RAC) homes are facing 
challenges to provide quality, safe and efficient care services and contain the costs. 
Strategies like task re-allocation, process management and introduction of health 
information technologies are promising to help RAC homes to overcome these challenges. 
However, to develop such strategies, there is a need for a good understanding about how 
frontline nursing staff conduct their work activities.  
In healthcare settings, understanding how staff conduct their work activities is important, 
because inefficient processes may lead to delays in critical resources for care delivery [3]. 
Faulty processes are one of the major causes leading healthcare staff to make technical 
mistakes [4] and non-value-adding activities may increase healthcare costs. Within RAC 
homes, nursing work activities play a significant role in meeting residents’ various needs. 
Residents’ day-to-day core care needs such as activities of daily living (ADL), medication 
management and wound management are assessed by the aged care funding instrument 
(ACFI) for government subsidy [5]. These care needs are met by personal care and nursing 
care provided by nursing staff in RAC homes. Personal care service aims at assisting 
residents with their ADL such as showering, dressing and toileting. Nursing care service 
aims at managing residents’ health conditions. It includes activities such as medication 
administration, wound care and catheter care. Currently, there is a lack of research on 
nursing work activities in providing these two types of aged care services in Australian 
RAC homes. Therefore, this study aimed to: 
1. Explore and describe nursing work activities in providing personal care and nursing 
care in Australian RAC homes. 
2. Identify problems associated with these activities. 




1.1.1. Residential aged care services 
In Australia, RAC homes provide aged care services to older people who can no longer live 
by themselves at home. Residential aged care services are available on either a permanent 
or a respite basis and are provided at two levels: low care and high care. Low-care homes 
provided accommodation, laundry, meals, cleaning services and personal care. High-care 
homes provide 24-hour nursing care in addition to low-care services.  
Providers of aged care services included government, not-for-profit and private 
organisations. The latter two are the main providers, accounting in 2011 for 60% and 30% 
of the RAC homes, respectively [1].  
1.1.2. Aged care funding instrument 
Residential aged care homes are funded based on the care needs of their residents. The 
funding instrument ACFI classifies residents’ core care needs into three categories: ADL, 
cognitive and behaviour, and complex health care [5]. It assesses residents’ level of care 
needs. The ADL needs are rated using four scales: independent, supervision, physical 
assistance and use of mechanical lifting equipment. Cognitive skills are measured as none, 
mild, moderate and severe. Medication needs are measured by complexity, frequency and 
assistance time. The assessment only includes residents requiring permanent care and is not 
used for residents requiring respite care [1]. The outcomes of assessment are used for 
calculating the funding to be paid to the RAC homes. 
1.1.3. Common types of frontline nursing staff 
In Australian RAC homes, common types of frontline nursing staff include personal care 
workers (PCWs), enrolled nurses (ENs), endorsed enrolled nurses (EENs) and registered 
nurses (RNs). Personal care workers, also known as assistants in nursing, perform personal 
care activities. They undertake a 5-month full-time course to achieve a qualification of 
Certificate III in Aged Care awarded by the Technical and Further Education (TAFE) 
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college system in Australia [6]. Those PCWs with Certificate IV Level II in medication 
management are eligible to conduct medication management activities. 
Enrolled nurses undertake an 18-month or two-year course to achieve a Diploma in 
Enrolled Nursing at a TAFE college. Generally speaking, they maintain residents’ 
healthcare by observing, measuring and recording residents’ temperature, pulse, respiration 
and blood pressure and by assisting with personal care. Endorsed enrolled nurses complete 
more comprehensive medication management training than ENs at a TAFE college [6].  
Registered nurses have a three-year Bachelor of Nursing or a Bachelor Degree in Health 
Science. They perform team leader or unit manager duties, medication administration, 
assessment and management of complex or specialised nursing care. They are registered 
and licensed under the appropriate Nursing Act to practise nursing [6]. 
1.1.4. Challenges to RAC homes 
The growing ageing population has resulted in an increasing number of residents, 
especially the very old and frail, who need residential aged care services [1]. The number of 
older people receiving aged care services is projected to increase to over 2.5 million or 
almost 8% of the population by 2050 [7]. The number of Australians aged 85 years or over, 
the major users of aged care services, is projected to increase from around 0.4 million in 
2010 to 1.8 million by 2050, a more than four-fold increase. This will require an increase in 
the volume and intensity of aged care services [8].  
The situation has been deteriorating and will continue to do so with a chronic shortage in 
the direct care workforce, on whom the residents rely [2, 9]. The Aged Care Workforce 
report [2] showed that, from 2003 to 2012, the number of RNs has been decreasing both 
numerically and proportionally from 24,019 (21% of the direct care workforce) to 21,916 
(14.9%). Enrolled nurses were increasing in number but decreasing in proportion from 
15,604 (13.1%) to 16,915 (11.5%). In contrast, PCWs increased in both number and 
proportion from 67,143 (58.5%) to 100,312 (68.2%). Although the total number of the 
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major direct care workforce increased in 2012, two thirds of the RAC homes reported a 
shortage of RNs and one half reported a shortage of PCWs [2]. 
The research project 
Three aged care organisations participated in this research. Ethics approval was obtained 
from the Human Research Ethics Committee of the University of Wollongong. Agreements 
from the aged care organisations were also obtained. The timeframe of the project was from 
2010 to 2015.  
To accord with the division of labour in RAC homes, nursing staff were classified into two 
types: personal care staff and nursing care staff. Personal care staff were staff who provided 
personal care services to residents. They were all PCWs. Nursing care staff were those who 
provided nursing care to residents. They were an RN, EENs and PCWs with Certificate IV 
Level II in medication management.  
1.2.1. Personal care activities 
To investigate personal care activities, time-motion observations were conducted in two 
high-care units belonging to two aged care organisations in 2010. One unit had 32 beds. 
Eleven PCWs were observed over 14 days, one per day. The other unit had 25 beds. 
Twenty-seven PCWs were observed over 16 days, two per day. A classification system of 
personal care activities was developed, with 58 activities grouped into eight categories: 
direct care, indirect care, infection control, documentation, transit, staff break, verbal 
communication and other activities (see Table 3.1). Quantitative analysis was performed.   
The results are presented in Chapters 3 and 4 which had been published in BMC Health 
Services Research and Australian Health Review, respectively. Chapter 3 presents an 
overview of the personal care activities and the work pattern of PCWs in conducting these 
activities. Each category of activities was measured by time, frequency and duration, and 
the number of switches between two consecutive activities.  
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As direct care activities require PCWs to directly interact with residents, analysing direct 
care activities will provide insights for promoting person-centred care. Therefore, the study 
described in Chapter 4 drilled down to direct care activities and measured the time, 
frequency and duration of conducting each of them. The major insight was that verbal 
communication with residents was most time consuming and it often occurred concurrently 
with another activity. The direct care activities that were concurrently performed by PCWs 
when verbally communicating with residents were identified. 
1.2.2. Nursing care activities 
To investigate nursing care activities, time-motion observations were conducted in another 
two high-care units belonging to a third aged care organisation in 2013. Three additional 
data collection methods—structured and unstructured field notes, document review and 
informal conversation with study participants — were also used. Data were collected over 
12 days, six days in each unit. Seven nursing care staff members who routinely worked in 
the two units were observed, one per day.  
A classification system of nursing care activities was developed. It contained 116 activities 
grouped into ten categories: medication administration, wound care, physical review, 
infection control, verbal communication (pure and concurrent), documentation (electronic 
and paper-based), print and fax, transit, staff breaks and other. Quantitative and qualitative 
data analysis methods were used to analyse the data. 
The results are presented in Chapters 5 to 9. Chapter 5 presents an overview of the nursing 
care activities and the work pattern of nursing care staff in conducting these activities in a 
morning shift. A common work process followed by staff was graphically presented. Each 
activity was measured by time, frequency and duration. Individual staff activity patterns 
were plotted over time to examine differences among them. A manuscript of this chapter is 
currently in revision as requested by Geriatric Nursing. 
As medication administration is a nursing care activity that is prone to error [10], 
investigating its processes will reveal potentially harmful problems and provide 
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opportunities for improvements. Therefore, Chapter 6 specifically reports the findings 
about the medication administration process. It graphically described a common process of 
morning medication rounds and the process of medication administration for an individual 
resident. Then, it identified problems that were potentially harmful. A manuscript of 
Chapter 6 is currently under review by the Journal of Nursing Administration. 
The literature reports that the occurrence of medication administration error is partly due to 
high staff workload and time pressure [11-13]. Therefore, Chapter 7 presents a study which 
quantified the time spent on administering each type of medication and determined whether 
administration time for residents differed by individual medication needs. A manuscript of 
Chapter 7 is currently in revision as requested by the Journal of Nursing Management. 
With the expectation of reducing medication error and improving efficiency, RAC homes 
are introducing an electronic medication administration record (eMAR) system. However, 
there is a lack of empirical evidence to suggest whether and how an eMAR system can 
meet the stated expectations. Therefore, Chapter 8 presents a study which examined and 
compared the documentation time with the use of an eMAR system with that of the 
equivalent paper-based records. The documentation processes for the eMAR system and the 
paper-based records were graphically depicted. It also identified benefits and unintended 
adverse consequences of using the eMAR system. A manuscript of Chapter 8 is currently 
under review by the International Journal of Medical Informatics. 
Alongside medication administration, wound care is another routinely conducted activity. 
Documentation of wound care is essential for the management and healing of wounds. 
Therefore, Chapter 9 presents a study which examined and graphically depicted wound care 
and its documentation processes. Problems in these processes were identified. This chapter 
has been published as a peer-reviewed conference paper which can be found in Studies in 
Health Technology and Informatics. 
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Organisation of the thesis 
This thesis consists of 11 chapters. Following this introduction, Chapter 2 presents a 
literature review which briefly introduces the cultural-historical activity theory (CHAT). 
CHAT is a general theory and framework about human activities. Using the framework, an 
activity is viewed as a system which can be broken down into subject (who conducts the 
activity), object (what is done), tools (what are used), rules (what are the conditions), 
community (where the activity is conducted) and division of labour (roles and 
responsibilities in the community) [14]. This provides a systematic way to conceptualise 
nursing work activities. Chapter 2 then reviews previous studies on nursing work activities 
in RAC homes, and identifies gaps in the literature. It also reviews methods that could be 
used to investigate and measure work activities.  
Chapters 3 to 9 present findings from the two time-motion observational studies. Chapter 
10 gives a general discussion about research findings and conceptualises nursing work 
activities and the associated problems through the lens of CHAT. Chapter 11 summarises 
the key findings of this research and acknowledges research limitations. It also highlights 
the research contribution and implications for practice. The thesis concludes by pointing 




Figure 1.1 Organisation of the thesis. 
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Chapter 2. Literature Review 
The literature review in this chapter is in four sections. The first three sections cover topic 
areas that this research has drawn upon. The first section describes the cultural-historical 
activity theory (CHAT) which serves as a conceptual framework to understand nursing 
work activities. The second section reviews the previous studies on nursing work activities 
in RAC homes and identifies gaps in the literature. The third section reviews methods used 
by previous studies to investigate nursing work activities. The last section concludes this 
chapter. 
Cultural-historical activity theory 
Cultural-historical activity theory is “a philosophical and cross-disciplinary framework for 
studying different forms of human practices as development processes, both individual and 
social levels interlinked at the same time” [1]. In other words, it can be used to understand 
who is doing what, why they are doing it, what is the object, what tools they use, what rules 
they follow, what the division of labour is and how it is embedded in the environment and 
the community.  
The theory is rooted in the work of the Soviet psychologist Lev Vygotsky in the 1920s and 
early 1930s and was expanded by Alexei Leontiev [2]. The theory remained unknown 
outside the Soviet Union until the 1980s [3]. It was further developed in the mid-1990s 
when it attracted a growing interest among academics globally.  
2.1.1. The evolution of the cultural-historical activity theory 
According to Engeström [2], CHAT evolved through three generations. The first generation 
centred around Vygotsky who argued that the relationship between the subject and the 
object was never direct, but mediated by artefacts or tools (Figure 2.1). For example, a 
nurse’s documentation activity in using paper-based records may be different from the 
practice in using an electronic information system [4]. The relationship between the nurse 
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(subject) and the documentation (object) is mediated by the documentation tools, either 
paper or electronic media. 
 
Figure 2.1 First generation CHAT: reformulated Vygotsky’s triangle. 
 
The limitation of the first generation CHAT was that it was individually-focused. This 
means the unit of analysis was individual. This limitation was overcome by the second 
generation CHAT centring around Leontiev who explicated the difference between an 
individual action and a collective activity in his ‘primeval collective hunt’ example [5]. 
Leontiev’s extension was graphically depicted by the Finnish researcher Yrjö Engeström in 
the 1980s (Figure 2.2).   
 












Engeström calls this triangle the structure of a human activity system. The subject is a 
person or a group of people performing the activity and the object is the thing that the 
subject works on. The object can be tangible (e.g. documentation forms) or intangible (e.g. 
ideas).  
The mediating tools can be primary, secondary and tertiary [6, 7]. Primary tools are 
material or physical tools, such as artefacts, instruments, machines and computers. 
Secondary tools are psychological tools, such as language, signs, ideas and models. Tertiary 
tools are socio-cultural tools, such as cultural systems, environment, context and virtual 
space. The capability and availability of tools mediate what needs to be done. In turn, what 
needs to be done may lead to the modification of tools. Thus, tools carry the historical 
knowledge of how people work or how work activities are organised [1]. For example, 
traditional paper-based documentation records may not be easy to use for RAC homes to 
provide evidence for government funding. This hindered (mediated) the funding application 
process. To improve accessibility to funding, RAC homes modified their documentation 
tools by introducing an electronic information system, which has demonstrated its 
capability of helping the homes to obtain more funding [8].  
Rules, such as nursing guidelines for medication management, are the conditions that 
determine how the subject carries out the object of medication management for residents. 
Community (e.g. RAC homes) consists of people who share with the subject an interest in 
the object but do not engage in that specific action carried out by the subject. Division of 
labour (e.g. PCWs, RNs, kitchen staff, cleaners) represents the roles and responsibilities 
allocated within the community of an RAC home.  
Outcomes are the results of carrying out the activity, e.g. the quality of care for residents. 
Outcomes can be anticipated or unanticipated, positive or negative. For example, nursing 
staff use an electronic information system as a tool to document care. The anticipated 
outcomes are improved quality of care, improved documentation efficiency and reduced 
cost [8]. However, there can be unanticipated negative outcomes such as reduction of 
communication, increased difficulties in care delivery and workarounds to the system [4, 9].  
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The limitation of the second generation CHAT was that it was insensitive toward cultural 
diversity. Since the 1970s and 1980s, CHAT was introduced to the western world and 
attracted interests in a wider international audience. “Questions of the diversity and 
dialogue between different traditions or perspectives became increasingly serious 
challenges” [2] to understand interactions among two or more activity systems. This 
triggered the emergence of the third generation CHAT which focused on the interacting 
activity systems (Figure 2.3).  
 
Figure 2.3 Third generation CHAT: minimum two interacting activity systems in a 
model. 
 
The model of the third generation CHAT is expanded to include at least two interacting 
activity systems (Figure 2.3). Object 1 and Object 1’ are both at the individual level. For 
example, Object 1 can be monitoring blood sugar level of a specific diabetic resident. 
Object 1’ can be administering insulin to this resident based on the monitoring results.  
Object 2 and Object 2’ are at the group level. They are “a collectively meaningful object 
















monitoring all the diabetic residents in an RAC home. Object 2’ is administering insulin to 
all the diabetic residents based on the monitoring results.  
Object 3 is indicated by the overlapped part of Object 2 and Object 2’. It is a shared or 
jointly conducted object- diabetic care. There are other activity systems which also shared 
this object, for example, monitoring the food intake of diabetic residents.  
Engeström summarised five principles of CHAT [2]. The first principle is that the unit of 
analysis is a collective, tool-mediated and object-oriented activity system. The second 
principle is that an activity system is always multi-voiced. That means there are multiple 
viewpoints, traditions and interests in an activity system. The third principle is the 
historicity of an activity system. In other words, the formation and transformation of an 
activity system take a lengthy period of time. The problems and potentials of the system 
can only be understood in consideration of the history of the system- the history of the 
activity, its objects and tools and local community. The fourth principle is that 
contradictions take the central role in the change and development of an activity system. 
The fifth principle proclaims the possibility of expansive transformation in an activity 
system as its contradictions are aggravated. 
2.1.2. The concept of activity and contradictions 
Engeström’s triangle indicates that activity is a broader concept rather than an individual 
action of a subject. It is purposeful, tool mediated, socially situated, rule governed and 
under continuous change or development. It is a meaningful context or system that can be 
broken down into six components: subject, object, tools, rules, community and division of 
labour. 
Contradictions constitute a key concept in CHAT. They drive motivation for improvement 
efforts, changes, developments and innovations in people’s work [10, 11]. Engeström [12] 




Figure 2.4 Four levels of contradictions [12]. 
1) primary contradictions that appear within a component of an activity system. For 
example, computer system break down is a primary contradiction within the component of 
tools in the activity system of electronic documentation. 
2) secondary contradictions that appear between components of an activity system. For 
example, nursing staff’s low computer literacy may hinder their activity of using an 
electronic documentation system. This contradiction happens between the object of 
electronic documentation done by the nursing staff (subject) and their capability of using 
the electronic documentation tool- computer literacy (secondary tool). This contradiction 
may lead to nursing staff resistance to using a new electronic information system. 
3) tertiary contradictions that appear between the object of the dominant form of an 
activity system and the object of a culturally more advanced form of the activity system. In 
other words, a new object is introduced to an activity system usually with the aims of 
relieving one or more secondary contradictions [13]. For example, in the traditional 
documentation activity system, nursing staff record nursing observations and activities on 
paper-based charts. The subject is the nursing staff. The object is the paper-based charts. 




















ability to formulate written statements. Rules include the documentation requirements of 
the RAC home. Community is the care team. Division of labour includes RNs, EENs, ENs 
and PCWs. A secondary contradiction in this paper-based documentation activity system is 
between the nursing staff’s handwriting capability and ability to formulate written 
statements (the tools) and documenting on the paper-based charts (the object). Poor 
legibility and unclear handwriting may reduce the quality of documentation, which places 
further negative impact on quality and safety of care. It can even lead to serious adverse 
consequence such as a medication error. 
A culturally more advanced tool of documentation is electronic documentation. The 
advantage for a nurse subject in using this tool is substantial improvement in legibility of 
records, the object. Therefore, in this new documentation activity system, changes are in 
the object and the tools used to achieve the object. The object is changed from paper-based 
charts to electronic charts. The tools change from a pen to a computer, a keyboard and 
nursing staff’s typing skill in addition to their capability of formulating written statements. 
The tertiary contradictions, such as resistance to use of electronic charts, appear between 
the paper-based charts (the object of the original, dominant form of nursing documentation 
activity system) and electronic charts (the object of a culturally more advanced form of this 
activity system). 
4) quaternary contradictions that appear between the central activity system and its 
neighbouring or interacting activity system. For example, in the provision of the activity 
system of care, rules require nursing staff to provide quality care and complete all the care 
activities in time. This requires adequate staffing and an appropriate skill mix in the care 
team. The staffing level and skill mix are determined by the activity system of the 
management of the RAC home. When adequate staffing and an appropriate skill mix cannot 
be met, contradictions like nursing staff not conducting certain care activities (e.g. brushing 
residents’ teeth) will arise.  
Identifying the contradictions in nursing work activity system and understanding the nature 
and extent of the contradictions will help nursing managers to identify weak points in 
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nursing work and can introduce innovative methods to improve care services. Therefore, 
the four levels of contradictions introduced above provide a conceptual framework to guide 
the identification and conceptualisation of contradictions in nursing work activities in RAC 
homes. 
Previous studies on nursing work activities in RAC homes 
This section reviews previous studies on nursing work activities in RAC homes and 
identifies gaps in the literature. As mentioned in Chapter 1, nursing work activities in RAC 
homes include personal care activities and nursing care activities. Therefore, this literature 
review first covers studies on personal care activities. It then reviews studies on nursing 
care activities with a focus on medication management which is critical to resident safety. 
This is followed by a review of studies on the impacts of electronic information systems on 
nursing work activities, as many RAC homes in Australia have or are in the process of 
introducing electronic information systems to their nursing activity systems, such as an 
electronic health record (EHR) system. The literature review concludes with a summary of 
the gaps in the literature that were identified. 
2.2.1. Previous studies on personal care activities in RAC homes 
Studies about personal care activities in RAC homes were mostly focused on specific 
individual activities, such as bathing, feeding and oral care [14-16]. Kobayashi and 
Yamamoto examined personal care staff time needed for bathing dementia residents in 
various stages in a Japanese RAC home [14]. They found that the stage of dementia 
affected the amount of time required for guiding a resident to the bathroom, but did not 
affect the time required for dressing or undressing the person. This indicated that personal 
care staff required varied amounts of time for showering dementia residents in various 
stages, but relatively consistent amount of time for dressing or undressing the residents.. 
Simmons and Schnelle conducted an observational study to investigate feeding activity in 
six American RAC homes [15]. They measured personal care staff time spent on providing 
feeding assistance to residents and the oral food and fluid consumption of residents, before 
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and during a two-day trial in which staff were trained to assist residents with eating in order 
to increase their oral intake of food. The study found that the personal care staff needed an 
average of 35 to 40 minutes to assist a resident who was responsive to their assistance to 
take an adequate amount of food, regardless of the person’s physical dependency. This 
indicated that when residents responded to personal care staff assistance, the level of care 
needs of the residents did not make a difference to the amount of time the staff took to 
complete the feeding activity. 
Coleman and Watson investigated an oral care activity conducted by 47 personal care staff 
to 67 dentate residents in five RAC homes in the USA [16]. Their study found that personal 
care staff adherence to oral care standards was low. Personal care staff were observed 
brushing residents’ teeth and rinsing their mouths with water in only 16% of observations 
on residents, indicating inadequate oral care provided to the residents. This was probably 
associated with inadequate supplies provided by RAC homes, as the study found that only 
26% of residents had a toothbrush and toothpaste visibly present. However, personal care 
staff only provided oral care to 60% of those residents who had the necessary supplies. 
Personal staff never met standards like brushing a resident’s teeth for at least 2 minutes, 
indicating that time constraints could be a reason for the low oral care provision rate. The 
result of this study raises the question of the actual time spent on oral care by personal care 
staff in Australia. 
Munyisia et al. conducted a work sampling study which determined the time that personal 
care staff allocated to various work activities including bathing, feeding and oral care 
activities in a 53-bed high-care unit in an Australian RAC home [17]. However, the study 
results were estimated and these activities were presented as a bigger category of direct care, 
which limited the understanding of how much time was actually spent on each activity.  
To date, there is a lack of accurate examination of the time personal care staff spend on 




2.2.2. Previous studies on nursing care activities in RAC homes 
A number of studies in RAC homes have investigated nursing care activities including 
wound care [18-20], pain management [21-24], catheter care [25], and medication 
management [26-28], to name a few. For example, Rondas et al. measured the prevalence 
of infected chronic wounds and explored signs and symptoms used by nursing staff to 
diagnose infected chronic wounds in a Dutch RAC home [18]. Their study found that 22% 
of the chronic wounds were considered infected. The signs and symptoms used for 
diagnosis included the increase of exudate, erythema, pain and wound recalcitrance. 
Husebo et al. examined the response of agitated behaviours of dementia residents to 
individualised pain management intervention [29]. Their study found that verbal agitation 
behaviours had the largest significant difference between the controlled group and the 
intervention group. This indicated that verbal agitation behaviours such as constant requests 
for attention, complaining and negativism, could be an indicator of the need for a pain 
assessment and treatment. 
Among the many nursing care activities, medication management is critical to resident 
safety and is related to other nursing care activities (e.g. pain management). Error rates in 
medication administration have been found to range from 28% to 40% [30, 31]. Therefore, 
the following two sections will focus on studies on medication management. 
Medication management process 
Medication management in Australian RAC homes is an interdisciplinary collaborative 
work process which spans five stages: prescribing, documenting, dispensing, administering 
and monitoring. Physicians prescribe medications. Pharmacists dispense medications. 
Physicians and pharmacists are both located offsite. Nursing care staff in RAC homes 
document medication orders and medication administration, administer medication and 
assess the effects of medication. Understanding the medication management process lays 
the foundation for further studies to investigate existing problems.  
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Verrue et al. conducted structured interviews in Belgian RAC homes to explore the 
medication management process [27]. They found that medications were mainly delivered 
by community pharmacies in 83% of 76 RAC homes. Nursing care staff were not the only 
medication administrators, personal care staff also participated in this nursing activity. A 
common problem identified was postscription i.e. a medication was dispensed by the 
pharmacist before the doctor prescribed it. Medication administration is the process where 
medication errors are most likely to occur [32]. There is a need to investigate whether there 
are other problems within this process in addition to that found by Verrue et al. 
Ellis et al. conducted focus group discussions to investigate nursing care staff work 
processes of medication management in two RAC homes in Canada [26]. They found that 
nurses had to “race against time” in their process of preparation, administration, assessment 
and documentation. The preparation phase was an information collection process which 
included gathering information about residents and medication through reviewing 
medication charts, talking to residents’ family members and collaborating with other care 
team members. This information collection process is essential for ensuring safe medication 
administration.  
In the medication administration phase, nursing care staff administered medication to 
residents in a “flexible” and “quick” manner (e.g. hiding medication in food) in order to 
successfully complete this activity. In the last phase, nursing care staff assessed the 
effectiveness of the medication taken by the residents and documented it. Barriers to safe 
medication management included time constraints, knowledge limitations, interruptions and 
poor communication.  
Although this study conceptualised the medication management process in three phases and 
provided narrative descriptions of each, it did not illustrate how various activities were 
organised. Also fewer than five studies reported this process to a certain extent, none of 
them conducted in Australia. Therefore, there is a need for understanding medication 
management activity in Australian RAC homes.  
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Medication administration time 
Dellefield et al. examined RN time utilisation by a work sampling study in a 174-bed RAC 
home in the USA [33]. They estimated that 31% of RN time was spent on direct care 
activities, including medication administration. 
In the work sampling study conducted by Munyisia et al. [17], not only PCWs were 
observed, RNs and EENs were also observed. The study estimated that both RNs and EENs 
spent 18% of their time collectively on medication preparation, provision and 
documentation activities. However, it did not provide further details about time spent on 
each of these three activities. 
Thomson et al. defined seven steps in the medication administration process: preparing the 
medication trolley, locating and identifying the resident, preparing medication, preparing a 
resident to receive medication, providing medication to the person, observing the person’s 
response in case of any immediate adverse event, and travelling back to the medication 
trolley [28]. They then conducted a time-motion observational study to accurately measure 
the time nursing care staff spent on each step in different types of care units within an RAC 
home in Canada. They found that, in different types of care units, nursing time per resident 
ranged from four minutes to 13 minutes in a morning medication round and two to seven 
minutes in a noon medication round. Medication preparation took 75 to 100 seconds per 
resident, longer than medication provision (40 to 70 seconds). The study did not examine 
medication-related documentation activity. 
In the study by Ellis et al. in two RAC homes in Canada [26], a nurse participating in the 
focus group discussion mentioned that one nurse medicated 40-50 residents, each taking 
seven to ten medications per day and how a resident took medication (e.g. one pill at a time) 
affected the amount of nursing time spent with each resident. Thus, nursing care staff 
adopted various techniques (e.g. diverting a resident’s attention) so as to be able to 
complete this activity in reasonable amount of time. This indicated that the number of 
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medications and the methods used by nurses to provide medication to residents were factors 
impacting on medication administration time.  
The literature has not documented how much time nursing care staff spent on each type of 
medication in RAC homes or determined whether the administration time for residents 
differs by individual medication needs such as the number of medications taken by a 
resident and the medication provision methods. This information will be useful for nursing 
managers to make informed decisions on staffing and task re-allocation. Therefore, there is 
a need to focus more closely on this activity to fill in the gaps in the literature. 
2.2.3. Previous studies on impacts of an electronic information system in RAC homes 
The move from paper-based documentation to electronic documentation has been a 
significant trend in healthcare settings worldwide [4, 9, 34-40]. This change in 
documentation tools is driven by a number of contradictions in the traditional paper-based 
documentation environment, for example, the excessive daily paper work which takes 
nursing staff away from their caring duties and the difficulties in managing information, 
retrieving data and documenting consistent, detailed and accurate care information [9, 41]. 
The expected outcomes of moving to electronic documentation are improved quality of care 
[42, 43], improved work efficiency [44, 45] and reduced costs [42, 46].  
Documentation is vital to the management of residents’ health, care provision, funding 
applications and care service accreditation in Australian RAC homes. An analysis of the 
aged care accreditation reports published in 2013 shows that 37% of the homes were using 
an electronic information system for documentation in their daily activities. 
Although the purpose of introducing an electronic information system is to relieve 
contradictions, this intentional change not only produces benefits but also spurs new 
contradictions. This section reviews studies that either quantitatively or qualitatively 
evaluated the impacts of introducing an electronic information system on nursing work 
activities in RAC homes.  
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Quantitative evaluation of the impacts of introducing an electronic information system 
on nursing work activities 
There is limited research on this topic in RAC homes. Munyisia et al. conducted 
longitudinal work sampling observations to quantify the impact of an EHR system on 
nursing staff time allocation in a high-care unit of an Australian RAC home [47]. 
Observations were carried out at five time points: three months before and three, six, 12 
and 23 months after the implementation of an EHR system. Registered nurses, EENs and 
PCWs were observed. Over the course of the study, the system provided functions such as 
progress notes, care plan and funding of care, but did not include medication management. 
Documentation of medication management remained paper-based. 
The study results of Munyisia et al. suggested that the introduction of the system did not 
change the time RNs allocated to medication management, direct care, in-transit and staff 
break activities. Their time spent on documentation and verbal communication activity did 
not change significantly 12 months after the introduction of the system. But at 23 months, 
their documentation time substantially increased and verbal communication time 
substantially dropped. 
Similarly, the introduction of the EHR system did not change much of the EENs’ time 
allocation. The EENs’ time allocated to medication management, verbal communication, 
in-transit and staff break activities did not change significantly. The EENs did not conduct 
direct care activities. Their time spent on documentation activity substantially dropped at 
12 months after the introduction of the system. 
Personal care worker changed their time allocation to a greater extent during the course of 
the study. Their documentation time increased significantly at three and six months, but 
settled back at 12 months after the use of the system. Their time spent on verbal 
communication activity increased significantly at three, six and 12 months, but settled back 
at 23 months after the use of the system. They spent a similar amount of time on in-transit 
activity, except that the amount of time increased significantly at 6 months after using the 
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system. No significant changes occurred to PCWs’ time spent on direct care, indirect care 
and staff breaks. 
This longitudinal study filled a gap because no study had been conducted in RAC homes to 
evaluate the impacts of an electronic information system on nursing staff time allocation. 
However, as the electronic system examined did not support any medication management 
activity, the impact of an electronic information system on the time spent on the medication 
management activity is yet to be investigated. 
Munyisia et al. also conducted a survey study to investigate nursing staff perceptions about 
the impacts of the EHR system [48]. The study results showed that the benefits to nursing 
work activities were accurate, legible and complete information and reduced repetition in 
data entry.  
Florczak et al. evaluated a point-of-care wound documentation and reporting system in an 
American RAC home using the survey method [49]. The survey findings showed that the 
electronic system improved documentation consistency, nursing staff ability to determine a 
resident’s risk level, management of treatment of existing wounds, communication with 
other health professionals, recognition of changes in wound status, and care plan revisions. 
The biggest gain was in recognition of changes in wound status. The quantitative survey 
results may be understood better with qualitative observational data, such as the wound care 
process and its documentation activity conducted by nursing staff. However, the study was 
conducted in a single home and there is still a lack of research on the work processes of 
wound care and its documentation activity. 
Qualitative evaluation of the impacts of introducing an electronic information system on 
nursing work activities 
Qualitative interview studies of nursing staff perceptions about the impacts of an electronic 
information system found some benefits to their work activities, but also identified 
unintended adverse consequences which disturbed nursing work activities [8, 9]. A 
systematic investigation on the benefits and unintended adverse consequences of using 
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EHR systems in nine Australian RAC homes was conducted by Zhang et al. [8] and Yu et 
al. [9] using an interview method. The benefits to nursing work activities included 
convenient and efficient data entry, distribution and storage, more information for nursing 
staff to understand the residents and care services, and improved communication among 
nursing staff and with outside health professionals [8].  
The unintended adverse consequences of introducing the EHR system was the disruption of 
nursing staff in completing work activities. These included inability or difficulty in data 
entry and information retrieval, increased complexity of information management, 
inadequate numbers of computers due to a lack of space to place them, an increased 
documentation burden, reduced face-to-face verbal communication, and increased 
difficulties in care activities [9].  
Although these qualitative studies reflect the subjective view of nursing staff, objective 
observation is needed to paint a fuller picture of the topic. Vogelsmeier et al. used 
observation, process mapping, key informant interviews and field notes to explore nursing 
staff documentation activity and the use of an eMAR system in five American RAC homes 
[50]. They observed 43 nursing staff before the implementation of the eMAR system and 
45 nursing staff six months after the implementation to determine how medication 
administration practices had changed. The study found that nursing work processes were 
adversely impacted by the eMAR system. Nursing staff worked around significant safety 
features intentionally designed in the system, for example double signings- one after 
medication preparation and the other after medication provision- to ensure that the 
medication provided was actually the one prepared. As mentioned early in this literature 
review, nursing staff were always “racing against time” [26]. They wanted to successfully 
complete their activities within the time frame. Therefore, some nursing staff worked 
around this safety feature by completing both signings before the actual medication 
provision. 
As a type of electronic information system, an eMAR system is particularly focused on 
medication management, an essential nursing care activity in RAC homes. However, the 
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number of studies which have investigated the impact of an eMAR system in RAC homes 
is still limited. More evidence is needed to provide insights into the impacts of an eMAR 
system so that managers can make informed decisions on investing in this technology and 
introducing changes to nursing activity systems. 
2.2.4. Gaps in the literature 
Only a handful of studies have been conducted in RAC homes, prompting the need for 
more evidence about nursing work activities. This review of previous studies on nursing 
work activities in RAC homes had three themes: 1. personal care activities, 2. nursing care 
activities and 3. the impacts of an electronic information system. Gaps in the three themes 
were identified.  
Gaps in Theme 1. Previous studies on personal care activities mostly focused on a specific 
activity [14-16], which missed the whole picture of personal care. One study estimated the 
time personal care staff spent on an extensive category of direct care which included all 
types of personal care activities, such as showering, dressing, feeding and toileting [17], 
thus losing the details about each activity. To date, there is a lack of studies to accurately 
examine the work pattern of personal care. 
Gaps in Theme 2. Previous studies investigated nursing work processes of, and time spent 
on, medication management activities [17, 26-28, 33]. However, there is a lack of 
visualisation of the actual work processes followed by nursing care staff, identification of 
associated problems, examination of the time spent on each type of medication and whether 
the time nursing care staff spend on medication administration differs by individual 
medication needs. Therefore, the work pattern of nursing care is yet to be investigated. 
Gaps in Theme 3. Review of both quantitative and qualitative studies on the impacts of an 
electronic information system on nursing work activities [8, 9, 47-50] showed that the 
electronic information system generated both benefits and unintended adverse 
consequences for nursing work activities. However, there is a lack of research on the 
impacts of an eMAR system on medication management. As medication management is 
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essential for resident safety, there is a need to understand the benefits and unintended 
adverse consequences of introducing an eMAR system. Wound care processes and their 
documentation have not been investigated by previous studies either. As it is a common 
type of nursing care conducted by nursing staff everyday in RAC homes, knowledge about 
wound care processes is essential for improving nursing care services in RAC homes.  
To fill these knowledge gaps, this research aimed to: 
4. Explore and describe nursing work activities in providing personal care and nursing 
care in Australian RAC homes. 
5. Identify problems associated with these activities. 
6. Explain possible causes of these problems and their potential impacts. 
Methods for studying nursing work activities 
To achieve the aims of this research, both quantitative and qualitative data collection 
methods are needed. This section reviews data collection methods and work process 
visualisation methods and measurements of nursing work activities. It also outlines the 
justification for the methods used in this research. 
2.3.1. Focus group discussion 
Focus group discussion brings in a small group of subjects at one meeting to discuss a 
phenomenon of interest for about two hours [51]. The discussion is facilitated by a trained 
person and follows a set agenda. The final outcome is a holistic understanding of the 
proposed discussion topic. A limitation of this method is that the discussion is sometimes 
unduly dominated by one or two participants [52], thus the accuracy of the outcome could 
be limited. However, focus group discussion can gather information quickly with a 
relatively low cost. 
49 
 
2.3.2. Work sampling and time-motion observational methods 
Observational methods can compensate for the limitations of the focus group discussion. 
There are two observational methods applicable to this research: work sampling and time-
motion methods. The work sampling method requires an observer to walk around in the 
RAC home to record each individual staff’s activity from a distance at a certain time 
interval [17]. The advantage of this method is that it allows a single observer to record all 
the activities conducted by all the participants within the time interval. However, the 
disadvantages are that the resulting time expenditure is estimated and the detailed work 
processes of nursing staff carrying out their activities cannot be captured. The observer 
cannot hear the verbal communication among participants from a distance, thus is not able 
to capture some useful information (e.g. what is going on among nursing staff). 
Time-motion observation requires an observer to continuously observe one participant at a 
time and record each action the participant undertakes. It can collect very detailed 
information about work processes (e.g. sequence and duration of activities), however it is 
labour-intensive and costly if conducted on a large scale [53]. The time-motion observation 
method collects both quantitative data (time expenditure on activities) and qualitative data 
(work processes). This method is suitable for use in this research, because it can provide 
accurate examination of each activity and at the same time record the work processes of 
nursing staff in conducting activities. The observer is exposed to details in nursing staff 
work and can obtain useful contextual information for interpreting research findings. 
A limitation of observational methods is that study participants may change their behaviour 
in response to their awareness of being observed. This phenomenon is called the 
“Hawthorne effect”[54]. This effect can be reduced in two ways [55]: First, the observer 
can spend some time with the participants to allow them to become familiar with the 
observer and the nature of the study, before the actual observations commence. The other 
factor is that the busy nature of work in a care setting reduces the ability of the participants 
to sustain significant change in their work activities. 
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Classification systems of nursing work activities in RAC homes 
Both work sampling and time-motion observation methods require a pre-defined 
classification system of the participants’ activities. In the review of previous studies on 
nursing work activities in RAC homes, only two activity classification systems were found. 
One was developed in the longitudinal work sampling study conducted by Munyisia et al. 
[56, 57]. The classification system contains 48 directly observable activities which are 
grouped into seven main categories: direct care, indirect care, documentation, verbal 
communication, in-transit, staff breaks and others. 
This activity classification system covers both personal care and nursing care activities. It 
designates a good number of personal care activities, but doesn’t differentiate infection 
control activities such as washing hands, using gloves and putting on an apron which are 
often conducted by personal care staff. A major limitation of this classification system is 
that the nursing care activities are described at a very high level, such as medication 
preparation, provision and documentation. This level of activity granularity is not suitable 
for this research to fill in the knowledge gaps, for example how much nursing time is spent 
on each type of medication. Although this classification system cannot be used to observe 
nursing care activities, it can be used for observation of personal care activities with further 
development. 
To date, there is a shortage of classification systems of nursing care activities in RAC 
homes, except the seven steps of medication administration process defined by Thomson et 
al. [28]. The seven steps are preparing the medication trolley, locating and identifying the 
resident, preparing medication, preparing a resident to receive medication, providing 
medication to the person, observing the person’s response in case of any immediate adverse 
event, and travelling back to the medication trolley. Since their study was focused on 
medication administration, a lot of other activities conducted by nursing care staff were not 
considered, such as documentation activity, wound care activity and infection control 
activity. Therefore, a classification system of nursing care activities needs to be developed 
from scratch in this research. 
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In summary, classification systems of nursing work activities found in the existing 
literature could not assist the collection of adequate data to achieve the research aims to fill 
the knowledge gaps. Therefore, two activity classification systems were developed in this 
research: one for personal care (see Chapter 3) and the other for nursing care (see Chapter 
5).  
2.3.3. Document review 
Document review is a qualitative data collection method. It often serves as a complement to 
other research methods [58]. Document review has five functions [58]: 1) to understand 
background information about the context in which the research is conducted; 2) to identify 
questions to be asked or situations to be observed in the research; 3) to collect 
supplementary research data; 4) to understand changes and development of an organisation 
or program; and 5) to verify findings or corroborate evidence from other sources.  
Document review is more efficient and cost-effective than observational method. It is also 
stable, because the presence of the investigator will not alter what is being studied. 
However, documents may not always be retrievable and provide sufficient details. 
2.3.4. Structured and unstructured field notes 
In field observation, it is important to use both our eyes and ears [59]. To understand 
nursing work activities, we need to understand the community or the context in which they 
are carried out. Structured and unstructured field notes are particularly useful for recording 
and understanding the context. They are taken during direct observations of participants. 
Structured and unstructured field notes can provide additional data that cannot be collected 
by the time-motion observations. Also, they can provide insight into the interaction 
between people, illustrate the whole picture, capture context and process, and inform the 
influence of the physical environment [59]. However, what is written into the field notes 
are affected by a researcher’s view about what he or she sees and hears. 
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2.3.5. Work process visualisation methods 
The purpose of visualising or graphically representing nursing work processes is to 
document the current work processes and communicate it with the intended audience such 
as nursing staff, managers, electronic information system designers and the general 
audience. This requires a simple and easy representation of nursing work processes. The 
outcomes of the visualisation are process diagrams that represent nursing work processes. 
Jun et al. evaluated several process representation methods and how each was perceived by 
healthcare workers [60]. Their study found that the flowchart was widely used and was 
considered particularly helpful in describing and understanding the overall sequence of care 
processes, because many healthcare workers were quite familiar with the flowchart used in 
their work. However, the flowchart uses a long list of symbols which can increase the 
cognitive load of the busy working nursing staff who will review and validate the process 
diagrams. A simpler method was needed. 
Kmetz proposed a representation method which uses only five visually distinctive symbols 
adopted from the flowchart [61]. No more symbols are used. The symbols are rectangle, 
diamond, circle, arrow and document. Rectangle represents processes and activities, 
diamond represents two mutually exclusive decisions, circle represents start and stop, 
single direction arrow represents material or information flow and document represents 
paper input or output. They have the same meanings as used in the flowchart. Because 
these symbols are also used by flowcharts technique, the participating nursing staff will be 
able to understand them. Another feature of this technique is the distinctiveness of the 
symbols, which enables the process diagram viewers to understand the meaning of the 
diagram quickly.  
2.3.6. Measurements of nursing work activities 
To study nursing work activities and identify work patterns, previous studies in hospital 
settings or RAC homes have used various measurements, including activity time, frequency, 
duration and switch between two consecutive activities [17, 28, 62-65]. Activity time is the 
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total amount of time spent on an activity during a set period of time (usually in an eight-
hour work shift). It is expressed by two parameters: 1) the actual time and 2) the percentage 
of time used to complete an activity in relation to the total amount of time for all the 
nursing work activities.  
Activity frequency is the number of occurrences of an activity during a set period of time. 
Activity duration is the amount of time, usually assessed in seconds, consecutively spent on 
an activity. The switch between to two consecutive activities include the number of 
occurrences of the switch and the direction of the switch (e.g. from a direct care activity to 
an indirect care activity). This research adopted these measurements of nursing work 
activities in order to compare the results with previous study findings. 
2.3.7. Justification of data collection and analysis methods 
Justification of data collection methods 
This research used time-motion observation, focus group discussion, structured and 
unstructured field notes and document review at different stages of the study procedure. To 
achieve the first aim of this research i.e. to explore and describe nursing work activities in 
providing personal care and nursing care in Australian RAC homes, time-motion 
observation method was the predominant data collection method.  
To conduct time-motion observation, a predefined classification system of personal care or 
nursing care activities was needed. As mentioned before, the activity classification system 
developed by Munyisia et al. [17] could be used for observation of personal care activities, 
but it needed further development. Therefore, focus group discussions were conducted with 
researchers and nursing staff who had extensive experience working in aged care to further 
develop the activity classification system.  
The classification system of nursing care activities had to be developed from scratch, 
because there was no existing activity classification system that could be used to achieve 
the aims of this research. A quick way to identify what activities nursing care staff do in 
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RAC homes was direct observation with unstructured field notes, which recorded 
everything a nurse did. Therefore, direct observation with unstructured field notes was 
chosen for this purpose. 
One of the gaps identified in the literature is a lack of research determining whether the 
time nursing care staff spend on medication administration differs by individual medication 
needs. To fill in this gap and to achieve the first aim of this research, an instrument for 
taking structured field notes was developed to specifically record an individual resident’s 
medication needs (e.g. crushing tablet medication) during time-motion observation. 
To achieve the second aim of this research i.e. to identify problems associated with nursing 
work activities, a document review method was used. This was because reviewing 
organisational policies and guidelines on nursing work activities can gather background 
information and standards for benchmarking to identify problems in nursing work activities. 
Therefore, multiple methods, including time-motion observation, focus group discussion, 
structured and unstructured field notes and document review, were used in this research. 
Justification of work process visualisation method 
In this research, process diagrams were developed based on observations of nursing staff’s 
work. The developed diagrams were then to be validated by the nursing staff participants 
and revised according to their feedback. Therefore, it was important that the diagrams were 
easy and quick for the busy working participants to understand. The method proposed by 
Kmetz [61] with only five symbols was suitable for this purpose. Therefore, it was used in 
this research to represent nursing work processes. 
Conclusion 
This chapter has introduced activity theory as a conceptual framework for the researcher to 
study nursing work activities, the relationships and contradictions associated with the 
activities and the cultural-historical environment of the RAC homes. It reviewed the 
previous studies on nursing work activities in RAC homes and identified several gaps in the 
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literature. These gaps included a lack of research on nursing work activities to accurately 
examine the time spent on each activity, to visualise work processes, to identify patterns 
and problems, and a lack of research on nursing work activities with the use of an eMAR 
system and the impact of the system. This chapter also reviewed data collection methods, 
work process visualisation methods and measurements of nursing work activities, and 
indicated which of these methods were selected for use in this research. 
References 
1. Kuutti K: Activity theory as a potential framework for human-computer 
interaction research. Context and consciousness: Activity theory and human-
computer interaction 1996:17-44. 
2. Engeström Y: Expansive learning at work: Toward an activity theoretical 
reconceptualization. Journal of education and work 2001, 14(1):133-156. 
3. Activity theory. Accessed on 30 Mar 2015. 
[http://en.wikipedia.org/wiki/Activity_theory] 
4. Koppel R, Wetterneck T, Telles JL, Karsh B-T: Workarounds to barcode 
medication administration systems: Their occurrences, causes, and threats to 
patient safety. J Am Med Inform Assoc 2008, 15(4):408-423. 
5. Leontiev AN: Problems of the development of the mind. 1981:210-213. 
6. Wartofsky MW: Models: Representation and the scientific understanding, vol. 
129: Springer Science & Business Media; 1979. 
7. Hasan H, Banna S: The unit of analysis in is theory: The case for activity. In: 
The Fifth Biennial Australian National University Workshop on Information 
Systems Foundations. Canberra; 2010: 1-18. 
8. Zhang Y, Yu P, Shen J: The benefits of introducing electronic health records in 
residential aged care facilities: A multiple case study. Int J Med Inf 2012, 
81(10):690-704. 
9. Yu P, Zhang Y, Gong Y, Zhang J: Unintended adverse consequences of 
introducing electronic health records in residential aged care homes. Int J Med 
Inf 2013, 82(9):772-788. 
56 
 
10. Engeström Y: Activity theory as a framework for analyzing and redesigning 
work. Ergonomics 2000, 43(7):960-974. 
11. Engeström Y, Sannino A: Discursive manifestations of contradictions in 
organizational change efforts: A methodological framework. Journal of 
Organizational Change Management 2011, 24(3):368-387. 
12. Engeström Y: Learning by expanding: An activity-theoretical approach to 
developmental research, 2nd edn: Cambridge University Press; 2014. 
13. Foot K, Groleau C: Contradictions, transitions, and materiality in organizing 
processes: An activity theory perspective. First Monday 2011, 16(6). 
14. Kobayashi N, Yamamoto M: Impact of the stage of dementia on the time 
required for bathing-related care: A pilot study in a Japanese nursing home. 
Int J Nurs Stud 2004, 41(7):767-774. 
15. Simmons SF, Schnelle JF: Feeding assistance needs of long-stay nursing home 
residents and staff time to provide care. J Am Geriatr Soc 2006, 54(6):919-924. 
16. Coleman P, Watson NM: Oral care provided by certified nursing assistants in 
nursing homes. J Am Geriatr Soc 2006, 54(1):138-143. 
17. Munyisia EN, Yu P, Hailey D: How nursing staff spend their time on activities 
in a nursing home: An observational study. J Adv Nurs 2011, 67(9):1908-1917. 
18. Rondas AA, Schols JM, Stobberingh EE, Halfens RJ: Prevalence of chronic 
wounds and structural quality indicators of chronic wound care in Dutch 
nursing homes. Int Wound J 2013. doi: 10.1111/iwj.12172 
19. Takahashi PY, Kiemele LJ, Chandra A, Cha SS, Targonski PV: A retrospective 
cohort study of factors that affect healing in long-term care residents with 
chronic wounds. Ostomy Wound Manage 2009, 55(1):32-37. 
20. Langemo D, Anderson J, Hanson D, Hunter S, Thompson P, Posthauer ME: 
Nutritional considerations in wound care. Advances in Skin & Wound Care 2006, 
19(6):297-303. 
21. Abdulla A, Adams N, Bone M, Elliott AM, Gaffin J, Jones D, Knaggs R, Martin D, 
Sampson L, Schofield P: Guidance on the management of pain in older people. 
Age Ageing 2013, 42 Suppl 1:i1-57. 
57 
 
22. Holloway K, McConigley R: Descriptive, exploratory study of the role of 
nursing assistants in Australian residential aged care facilities: The example of 
pain management. Australas J Ageing 2009, 28(2):70-74. 
23. Mrozek JE, Werner JS: Nurses' attitudes toward pain, pain assessment, and pain 
management practices in long-term care facilities. Pain Manag Nurs 2001, 
2(4):154-162. 
24. Husebo BS, Ballard C, Sandvik R, Nilsen OB, Aarsland D: Efficacy of treating 
pain to reduce behavioural disturbances in residents of nursing homes with 
dementia: Cluster randomised clinical trial. BMJ 2011, 343. 
25. Montoya A, Chen S, Galecki A, McNamara S, Lansing B, Mody L: Impact of 
health care worker policy awareness on hand hygiene and urinary catheter 
care in nursing homes: Results of a self-reported survey. Am J Infect Control 
2013, 41(6):e55-e57. 
26. Ellis W, Kaasalainen S, Baxter P, Ploeg J: Medication management for nurses 
working in long-term care. Can J Nurs Res 2012, 44(3):128-149. 
27. Verrue C, Petrovic M, Mehuys E, Boussery K, Somers A, Spinewine A, Bauwens 
M, Gobert M, Elseviers MM, Vander Stichele R: Organization of the medication 
management process in Belgian nursing homes. J Am Med Dir Assoc 2011, 
12(4):308-311. 
28. Thomson MS, Gruneir A, Lee M, Baril J, Field TS, Gurwitz JH, Rochon PA: 
Nursing time devoted to medication administration in long-term care: Clinical, 
safety, and resource implications. J Am Geriatr Soc 2009, 57(2):266-272. 
29. Husebo BS, Ballard C, Cohen-Mansfield J, Seifert R, Aarsland D: The response of 
agitated behavior to pain management in persons with dementia. The American 
Journal of Geriatric Psychiatry 2014, 22(7):708-717. 
30. Scott-Cawiezell J, Pepper GA, Madsen RW, Petroski G, Vogelsmeier A, Zellmer D: 
Nursing home error and level of staff credentials. Clin Nurs Res 2007, 16(1):72-
78. 
31. Young HM, Gray SL, McCormick WC, Sikma SK, Reinhard S, Johnson Trippett L, 
Christlieb C, Allen T: Types, prevalence, and potential clinical significance of 
58 
 
medication administration errors in assisted living. J Am Geriatr Soc 2008, 
56(7):1199-1205. 
32. Pierson S, Hansen R, Greene S, Williams C, Akers R, Jonsson M, Carey T: 
Preventing medication errors in long-term care: Results and evaluation of a 
large scale web-based error reporting system. Qual Saf Health Care 2007, 
16(4):297-302. 
33. Dellefield ME, Harrington C, Kelly A: Observing how RNs use clinical time in a 
nursing home: A pilot study. Geriatr Nur 2012, 33(4):256-263. 
34. Mac McCullough J, Zimmerman FJ, Bell DS, Rodriguez HP: Local public health 
department adoption and use of electronic health records. J Public Health 
Manag Pract 2015, 21(1):E20-E28. 
35. Lehmann CU, O’Connor KG, Shorte VA, Johnson TD: Use of electronic health 
record systems by office-based pediatricians. Pediatrics 2015, 135(1):e7-e15. 
36. Sockolow PS, Bowles KH, Adelsberger MC, Chittams JL, Liao C: Challenges and 
facilitators to adoption of a point-of-care electronic health record in home care. 
Home Health Care Serv Q 2014, 33(1):14-35. 
37. Shu T, Liu H, Goss FR, Yang W, Zhou L, Bates DW, Liang M: EHR adoption 
across China's tertiary hospitals: A cross-sectional observational study. Int J 
Med Inf 2014, 83(2):113-121. 
38. Wang T, Biedermann S: Adoption and utilization of electronic health record 
systems by long-term care facilities in texas. Perspectives in Health Information 
Management / AHIMA, American Health Information Management Association 
2012, 9(Spring):1g. 
39. Goetz Goldberg D, Kuzel AJ, Feng LB, DeShazo JP, Love LE: EHRs in primary 
care practices: Benefits, challenges, and successful strategies. Am J Manag Care 
2012, 18(2):e48-54. 
40. Bonacina S, Marceglia S, Pinciroli F: Barriers against adoption of electronic 
health record in italy. Journal of Healthcare Engineering 2011, 2(4):509-526. 
59 
 
41. Pelletier D, Duffield C, Gietzelt D, Larkin P, Franks H: The complexities of 
documenting clinical information in long-term care settings in Australia. J 
Gerontol Nurs 2002, 28(5):8-12. 
42. Fichman RG, Kohli R, Krishnan R: The role of information systems in 
healthcare: Current research and future trends. Inform Syst Res 2011, 
22(3):419-428. 
43. Kelley TF, Brandon DH, Docherty SL: Electronic nursing documentation as a 
strategy to improve quality of patient care. J Nurs Scholarsh 2011, 43(2):154-
162. 
44. Cherry B, Carter M, Owen D, Lockhart C: Factors affecting electronic health 
record adoption in long-term care facilities. J Healthc Qual 2008, 30(2):37-47. 
45. Zhang Y, Yu P, Shen J: The benefits of introducing electronic health records in 
residential aged care facilities: A multiple case study. International Journal of 
Medical Informatics 2012, 81(10):690-704. 
46. Hersh W: A stimulus to define informatics and health information technology. 
BMC Med Inform Decis Mak 2009, 9(1):24. 
47. Hailey D, Yu P, Munyisia E: Pre-implementation investigation of the readiness 
of allied health professionals to adopt electronic health records. Stud Health 
Technol Inform 2014, 204:47-53. 
48. Munyisia EN, Yu P, Hailey D: The changes in caregivers’ perceptions about the 
quality of information and benefits of nursing documentation associated with 
the introduction of an electronic documentation system in a nursing home. Int J 
Med Inf 2011, 80(2):116-126. 
49. Florczak B, Scheurich A, Croghan J, Sheridan JP, Kurtz D, McGill W, McClain B: 
An observational study to assess an electronic point-of-care wound 
documentation and reporting system regarding user satisfaction and potential 
for improved care. Ostomy Wound Manage 2012, 58(3):46-51. 
50. Vogelsmeier AA, Halbesleben JR, Scott-Cawiezell JR: Technology 




51. Bhattcherjee A, "Social Science Research: Principles, Methods, and Practices" 
(2012). Open Access Textbooks. Book 3. Accessed on 30 Mar 2015. 
[http://scholarcommons.usf.edu/oa_textbooks/3] 
52. Smithson J: Using and analysing focus groups: Limitations and possibilities. 
International Journal of Social Research Methodology 2000, 3(2):103-119. 
53. Wirth P, Kahn L, Perkoff GT: Comparability of two methods of time and motion 
study used in a clinical setting. Med Care 1977, 15(11):953-960. 
54. Finkler SA, Knickman JR, Hendrickson G, Lipkin MJ, Thompson WG: A 
comparison of work-sampling and time-and-motion techniques for studies in 
health services research. Health Serv Res 1993, 28(5):577-597. 
55. Westbrook JI, Ampt A: Design, application and testing of the work observation 
method by activity timing (WOMBAT) to measure clinicians' patterns of work 
and communication. Int J Med Inform 2009, 78 Suppl 1:S25-S33. 
56. Munyisia EN, Yu P, Hailey D: The effect of an electronic health record system 
on nursing staff time in a nursing home: A longitudinal cohort study. Med J 
Aust 2014, 7(7):285-293. 
57. Munyisia EN, Yu P, Hailey D: Development and testing of a work measurement 
tool to assess caregivers' activities in residential aged care facilities. Stud Health 
Technol Inform 2010, 160:1226-1230. 
58. Bowen GA: Document analysis as a qualitative research method. Qualitative 
Research Journal 2009, 9(2):27-40. 
59. Mulhall A: In the field: Notes on observation in qualitative research. J Adv Nurs 
2003, 41(3):306-313. 
60. Jun GT, Ward J, Morris Z, Clarkson J: Health care process modelling: Which 
method when? Int J Qual Health Care 2009, 21(3):214-224. 
61. Kmetz J 2010, Mapping workflows and managing knowledge: Simply, sensibly, 
flexibly, and without software. Transition Assistance Associates, Newark, Delaware. 
62. Cornell P, Herrin-Griffith D, Keim C, Petschonek S, Sanders AM, D'Mello S, 
Golden TW, Shepherd G: Transforming nursing workflow, part 1: The chaotic 
nature of nurse activities. J Nurs Adm 2010, 40(9):366-373. 
61 
 
63. Westbrook JI, Duffield C, Li L, Creswick NJ: How much time do nurses have for 
patients? A longitudinal study quantifying hospital nurses' patterns of task 
time distribution and interactions with health professionals. BMC Health Serv 
Res 2011, 11:319. 
64. Abbey M, Chaboyer W, Mitchell M: Understanding the work of intensive care 
nurses: A time and motion study. Aust Crit Care 2012, 25(1):13-22. 
65. Zheng K, Haftel HM, Hirschl RB, O'Reilly M, Hanauer DA: Quantifying the 
impact of health it implementations on clinical workflow: A new 





Chapter 3. The Work Pattern of Personal Care Workers in Two 
Australian Residential Aged Care Homes: A Time-Motion Study 
Abstract  
The aim of the study is to describe the work pattern of PCWs in RAC homes. This 
knowledge is important for staff performance appraisal, task allocation and scheduling. It 
will also support funding allocation based on activities. 
A time-motion study was conducted in 2010 at two Australian RAC homes. The 
observation at Unit 1 was between the hours of 7:00 and 14:00 or 15:00 for 14 days. One 
PCW was observed on each day. The observation at Unit 2 was from 10:00 to 17:00 for 16 
days. One PCW working on a morning shift and another one working on an afternoon shift 
were observed on each day. 58 work activities done by PCWs were grouped into eight 
categories. Activity time, frequency, duration and the switch between two consecutive 
activities were used as measurements to describe the work pattern.  
Personal care workers spent about 70.0% of their time on four types of activities 
consistently at both units: direct care (30.7%), indirect care (17.6%), infection control 
(6.4%) and staff breaks (15.2%). Verbal communication was the most frequently observed 
activity. It could occur independently or concurrently with other activities. More than half 
of the verbal communication time was spent on concurrent verbal communication. At Unit 
2, PCWs spent significantly more time than their counterparts at Unit 1 on verbal 
communication (Unit 1: 47.3% vs. Unit 2: 63.5%, P = 0.003), transit (Unit 1: 3.4% vs. Unit 
2: 5.5%, P < 0.001) and others (Unit 1: 0.5% vs. Unit 2: 1.8%, P < 0.001). They spent less 
time on documentation (Unit 1: 4.1% vs. Unit 2: 2.3%, P < 0.001). The PCWs usually did 
documentation at the end of the shift. More than two-thirds of the observed activities had a 
very short duration (1 minute or less). Personal care workers frequently switched within or 
between verbal communication, direct and indirect care activities. 
At both RAC homes, direct care, indirect care, infection control and staff breaks occupied 
the major part of a PCW’s work, however verbal communication was the most time 
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consuming activity. Personal care workers frequently switched between activities, 
suggesting that looking after the elderly in RAC homes is a busy and demanding job.  
3.1. Introduction 
The growing ageing population has resulted in an increasing number of residents, 
especially the very old and frail, in RAC homes [1]. This requires an increase in the number 
and intensity of the aged care services. The situation is worsened by a chronic shortage of 
direct care workers, on whom these people rely to live [2]. All of this represents a big 
challenge to the delivery of aged care services in RAC homes.  
An important strategy to address this challenge is to effectively design work activities to 
optimally deliver aged care services. This requires a basic knowledge about which work 
activities are currently undertaken by direct care workers and how much time each activity 
actually takes to meet a resident’s care needs. 
Personal care workers make up the largest proportion (70%) of the direct care workers in 
RAC homes. Because of the challenge of attracting RNs, the number of PCWs is increasing 
steadily in Australia [3]. Personal care workers have a minimum qualification of Certificate 
III in Aged Care awarded by the TAFE college system in Australia. They are the major 
providers of personal care to residents, especially the ADL which are one of the important 
care needs supported by the ACFI [4]. The ACFI assesses the day-to-day core care needs of 
a resident to determine the level of subsidy.  
Work sampling and time-motion techniques have been applied extensively to measure the 
work pattern in healthcare settings [5-12]. The former has a relatively small cost, but is not 
able to capture some important information such as the duration of an activity because the 
observation is not continuous [13]. The latter allows precise time to be recorded for each 
activity, but this is labour-intensive and costly [14].  
Previous studies have investigated the work pattern in hospital settings [6-8, 10, 11]. For 
example, Cornell et al. [7] inspected nurses’ workflow and their computer use in two acute 
care medical-surgical units in a general hospital in the USA. They found that nurses 
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frequently switched between activities and the duration of most of the activities was very 
short and highly variable. A recent study described the work activities of bedside intensive 
care unit nurses in a private hospital in Australia [11]. Nurses spent most of their time on 
direct care and indirect care and they undertook two activities simultaneously for almost 
half of their time. 
Although there has been much research on work patterns in hospital settings, few such 
studies have been undertaken in RAC homes. Among the studies undertaken in RAC 
homes, some only focused on particular activities (e.g. bathing-related care) [5, 12, 15]. 
Munyisia et al. [9] examined the time expenditure on different types of activities performed 
by direct care workers by conducting a work sampling study in a high-care unit and a low-
care unit of an RAC home. They found that in both units, verbal communication was the 
most time-consuming activity (32.4%-51.9%). This study provides a comprehensive 
overview of what the direct care workers do and how they spend their working time, 
however it was confined to a single RAC home and because it is a work sampling study, 
the duration of each activity or the switches which occur between activities could not be 
determined.  
This study aims to accurately describe the work pattern of PCWs in two high-care RAC 
homes. Previous studies used different measurements to describe work patterns [7, 10, 11, 
16, 17]. The commonly used measurements are activity time, frequency, duration and the 
switch between two consecutive activities.  
Activity time is expressed by two parameters: (1) the time an activity takes over an eight-
hour shift and (2) the percentage of time used to complete an activity in relation to the total 
amount of time for all activities. Activity frequency is the number of occurrences of an 
activity during a set period of time (e.g. an hour). Activity duration, usually assessed in 
seconds, is the length of time continuously spent on an activity. It is presented as a mean 
with standard deviation to indicate its variability. The switch between two consecutive 
activities includes the number of occurrence of a switch and the direction of this switch. 





A time-motion observational study was conducted at two RAC homes. The first RAC home 
was located in Sydney and was owned by a not-for-profit organisation which operates 23 
RAC homes. The observation was conducted in a 32-bed high-care wing (Unit 1) staffed by 
one half-time and four full-time PCWs and one RN. The other RAC home was a stand-
alone, not-for-profit home in Newcastle with 108 beds. The observation was conducted in a 
25-bed high-care wing (Unit 2) in which three PCWs and one RN took care of 23 residents 
(two beds were empty at the time of the study). 
3.2.2. Classification of personal care activities 
The observational study requires a predefined classification of activities. Our research team 
has developed and applied a classification system of nursing work activities in a 
longitudinal work sampling study conducted in an Australian RAC home [9, 18-20]. This 
work activity classification system was further developed and revised through three focus 
group discussions with three researchers (including the researchers who developed it) and 
three RNs who had extensive experience working in aged care. 
The final classification system contains 58 activities grouped into eight categories: direct 
care, indirect care, infection control, documentation, transit, staff breaks, verbal 
communication and other activities not included in the previous categories. The activities in 




Table 3.1 Classification of personal care activities. 
Category Activities 
Direct care Physical Assessment. 
Routine hygiene (e.g. daily shower or wash). 
Continence related hygiene (e.g. shower or wash following pad change). 
Oral Care. 
Shave or grooming. 
Toileting - prompted by a resident. 




Dressing a resident. 
Resident mobility; passive & active exercises; turning a resident in bed. 
Medication administration. 
Specimen collection; urine collection. 
Assisting a resident with eating and drinking (include feeding systems). 
Assisting a resident with food (e.g. cutting up food, uncovering food or delivery of 
food). 
Care of the deceased; laying out. 
Assisting a resident with hand washing following the use of toilet. 
Assisting a resident with transfer to and from a bed, a chair, etc.  
Transferring a resident to or from dining room or board room. 
Weighing a resident. 
Assisting a resident to receive a phone call. 
Attending to a resident call for assistance. 
Indirect care Equipment set up (e.g. sling set up, shower chair set up).  
Resident shower set up (e.g. preparing shampoo, towel or body lotion). 
Bed making routine. 
Changing a bed following an incontinent episode. 
Cleaning up spills following an incontinent episode. 
Re-stocking supplies to a trolley. 
Re-stocking supplies to a resident's cupboard. 
Transporting linen to and from laundry. 
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Transporting clinical waste for disposal. 
Using or cleaning up bed pans. 
Emptying a resident's meal plate. 
Collecting pads from a storage cupboard. 
Collecting a resident's clothes from his or her cupboard; putting clothes back to the 
cupboard. 
Sorting and putting a resident's clothes to his or her room. 
Infection control Putting on personal protective equipment. 
Taking off personal protective equipment. 
Alcohol hand washing (related to toileting or pad change). 
Alcohol hand washing (unrelated to toileting or pad change). 
Water hand washing (related to toileting or pad change). 
Water hand washing (unrelated to toileting or pad change). 
Documentation Locating or collecting a resident's records. 
Taking a photo of a resident. 
Reviewing or writing resident's clinical information; reading notes; viewing results. 
Putting records back to filing area. 
Transit Standing or walking in the corridor between activities. 
Staff breaks Personal errands (off unit chores; meal break; making personal telephone call). 
Verbal 
communication 
Asking for assistance from another personal care worker. 
Assisting another personal care worker to do his or her work. 
Participating in-service training. 
Communication of information about a resident (external). 
Communication of information about a resident (internal). 
Communicating with a resident. 
Communicating with a resident's family. 
Receiving a phone call; making a phone call. 
Others Other tasks not included 
 
3.2.3. Ethical approval 
Ethical approval was granted by the Human Research Ethics Committee of the University 
of Wollongong based on written approval given by the two participant aged care 
organisations which run the two RAC homes. 
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3.2.4. Inter-rater reliability 
Our observation was conducted by a single observer. To ensure the reliability of the 
observation process, our observer and a second observer, who has extensive experience in 
conducting observational studies, independently observed and recorded the same activities 
of four PCWs for a period of four hours. Then a comparison of two hours of their records 
was conducted and discussed. A minimum agreement of more than 95% was achieved in 
the two records, suggesting the inter-rater reliability is adequate according to Pelletier and 
Duffield [21]. 
3.2.5. Data collection 
The observation was performed in 2010. Before the observation, the nursing manager at 
each unit introduced the observer to the RNs and the PCWs. On each observational day, the 
observer arrived at the unit 15 minutes before the start of the observation to identify one of 
the PCWs for observation, using convenience sampling. The observer tried to observe 
different PCWs on different days to maximise the number of participants. At the start, the 
observer explained the purpose and procedure of the observation to the PCW. Only after 
written consent was given by the participant, was the observation conducted. A clinical 
handheld was used to record the observational data on an Excel spreadsheet.  
For the first seven days of data collection at Unit 1 only the start time was recorded for the 
observed activities. Because the start time of the current activity is the end time of the 
previous activity, it was not necessary to record the end time. The observer noticed that a 
PC might only be speaking or might be performing some other activity concurrently. In 
order to correctly record verbal communication time, the data collection protocol was 
modified to include both the start time and end time of a verbal communication activity. At 




At Unit 1, a total of 11 PCWs were observed over a period of 14 days (three of the PCWs 
were observed twice). The observation was between the hours of 7:00 am and 14:00 or 
15:00 pm on each day, depending on the observed PCW’s finishing time.  
At Unit 2, a total of 27 PCWs were observed over 16 days (five were observed twice). The 
observation was from 10:00 am to 17:00 pm. On each day, a morning shift PCW was 
observed first. After this individual finished work at 14:00 or 15:00 pm, an afternoon shift 
PCW was observed. 
3.2.6. Data analysis 
The data were analysed in Microsoft Excel 2007, SPSS version 18.0 (SPSS inc., Chicago, 
IL, USA) and R version 2.12.1 [22]. The duration of each activity was calculated in Excel. 
Analysis concerning verbal communication at Unit 1 was based on the last seven days of 
observation since the end time was not recorded during the first seven observational days. 
A Z test was used to compare the percentage of time spent on each category of activities 
between the two units. A Pearson’s chi square test was used to determine the difference 
between the two units in the number of activities which fell into different duration groups. 
Statistical significance was assumed when P < 0.05.   
3.3. Results  
Fifty-one of the designated 58 activities were observed at Unit 1. The seven activities 
which were not observed are: ‘care of the deceased or laying out’, ‘assisting a resident to 
receive a phone call’, ‘re-stocking supplies to a resident’s cupboard’, ‘using or cleaning up 
bed pans’, ‘sorting and putting a resident’s clothes to his or her room’, ‘participating in-
service training’ and ‘taking a photo of a resident’. Fifty-five of the designated activities 
were observed at Unit 2. The three activities which were not observed are: ‘cleaning up 
spills following an incontinent episode’, ‘re-stocking supplies to a resident’s cupboard’, and 
‘taking a photo of a resident’. 
A total of 173 hours of observation and 11,283 events were recorded. Personal care workers 
usually worked in pairs to provide care to a resident. Throughout a shift, PCWs were 
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constantly conducting direct care, indirect care, infection control, verbal communication 
and transit activities. They did documentation at the end of the shift. 
Table 3.2 shows the time spent on each category of activities, combining data from the two 
units. The percentages do not sum to 100% because verbal communication may occur 
either by itself or simultaneously with an activity from one of the other seven categories. 
This means that the percentage of time spent on verbal communication has overlaps with 
the other categories. 
Table 3.2 Time spent on each category of activities, combining the two units. 
Categories Time (%) 95% Confidence intervals 
Direct care 30.7 28.7 32.8 
Indirect care 17.6 16.3 18.8 
Infection control 6.4 5.8 7.1 
Documentation 3.1 2.5 3.7 
Transit 4.6 3.9 5.2 
Staff breaks 15.2 11.8 18.6 
Verbal communication 59.2 53.7 64.6 
Others 1.2 0.8 1.6 
 
3.3.1. Activity time 
At Unit 1, 81 hours of observation were recorded and at Unit 2, 92 hours were recorded. 
Table 3.3 presents the time, frequency and duration by activity category at each unit.  
No statistically significant difference between the two units was found in the time spent on 
direct care, indirect care, infection control or staff breaks, and these activities took 
approximately 70.0% of the working time (Unit 1: 68.1%, Unit 2: 71.6%). As shown in 
Table 3.3, PCWs at Unit 2 spent significantly more time than their counterparts at Unit 1 on 
verbal communication (Unit 1: 47.3% vs. Unit 2: 63.5%, P = 0.003), transit (Unit 1: 3.4% 
vs. Unit 2: 5.5%, P < 0.001) and others (Unit 1: 0.5% vs. Unit 2: 1.8%, P < 0.001). They 
spent less time, however, on documentation (Unit 1: 4.1% vs. Unit 2: 2.3%, P < 0.001).  
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Direct care 1 30.9 28.7 33.0 2:28:05 14.5 75.6 143.5 67.4 83.8 
2 30.7 28.1 33.2 2:27:07 19.6 56.5 56.7 53.8 59.1 
Indirect care 1 16.7 15.5 17.9 1:19:55 10.6 56.1 54.5 52.5 59.8 
2 18.4 16.7 20.2 1:28:22 13.2 50.5 46.8 47.9 53.2 
Infection 
control 
1 5.9 5.2 6.6 0:28:25 5.3 40.2 61.5 34.3 46.1 
2 6.8 6.1 7.6 0:32:46 8.8 28.2 24.5 26.5 29.9 
Documentation 1 4.1
 a
 3.4 4.8 0:19:31 3.2 45.5 82.4 35.4 55.6 
2 2.3
 b
 1.7 3.0 0:11:13 1.4 58.8 80.7 44.9 72.7 
Transit 1 3.4
 a
 3.0 3.9 0:16:29 3.0 41.3 46.7 35.4 47.2 
2 5.5
 b
 4.5 6.6 0:26:34 3.0 67.1 84.4 57.0 77.1 
Staff breaks 1 14.6 10.9 18.4 1:10:17 0.6 880.1 817.5 642.7 1117.5 





 39.3 55.3 3:47:00 18.8 90.7 140.9 80.0 101.5 
2 63.5
 b
 56.6 70.4 5:04:40 25.8 88.9 173.4 81.9 95.8 
Others 1 0.5
 a
 0.3 0.7 0:02:24 0.2 96.3 70.0 57.6 135.1 
2 1.8
 b
 1.1 2.5 0:08:46 0.6 110.3 118.5 78.3 142.3 
a,b
Indicate significant difference between the two units in the percentage of time spent on this category of 
activities (P < 0.05). 
 
At Unit 1, the most time-consuming direct care activity was ‘assisting a resident with eating 
and drinking (include feeding systems)’ at 35 minutes over an eight-hour shift (see 
Appendix A supplementary table 1). At Unit 2, however ‘assisting a resident with transfer 
to and from a bed, a chair, etc.’ was the most time-consuming direct care activity, taking 29 
minutes over an eight-hour shift. At both units, ‘Equipment set up (e.g. sling set up, shower 
chair set up)’ took the most indirect care time (Unit 1: 31 minutes, Unit 2: 38 minutes).  
Most of the verbal communication time was spent on ‘communication of information about 
a resident (internal)’ (Unit 1: 1 hour and 53 minutes, Unit 2: 2 hours and 42 minutes) and 
‘communicating with a resident’ (Unit 1: 1 hour and 51 minutes, Unit 2: 2 hours and 4 
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minutes). At both units, more than half of the verbal communication time was spent on 
concurrent verbal communication. Significant difference between the two units was found 
in the time spent on ‘communication of information about a resident (internal)’. 
3.3.2. Activity frequency 
In one hour, there were 56 occurrences of activities at Unit 1 and 73 occurrences of 
activities at Unit 2. The most frequently occurring activity was verbal communication, 
followed by direct care and indirect care (Table 3.3). 
3.3.3. Activity duration 
From the mean and standard deviation shown in Table 3.3, the activity duration was very 
short and varied dramatically. The short activity duration is also shown in Figure 3.1. Of 
the 3,679 occurrences of activities recorded at Unit 1 (excluding the 889 verbal 
communication which occurred in the first seven days), 9.0% were completed in less than 
10 seconds, which was significantly shorter than at Unit 2 (12.4% of 6,715 occurrences of 
activities, P < 0.001). 15.5% of the occurrences of activities recorded at Unit 1 and 14.5% 
at Unit 2 took between 10 and 19 seconds. Overall, more than two-thirds of the observed 
occurrences of activities at both units had duration of less than 1 minute. Time, frequency 
and duration of each activity can be found in Appendix A. 
3.3.4. Switch between two consecutive activities 
A PCW frequently switched from one activity to another. On average, 49.8 switches 
between two consecutive activities were observed in an hour at Unit 1 and 62.5 switches 
were observed at Unit 2. A PCW switched from one activity to another at a rate of one per 
minute. Most of the switches were within or between verbal communication activities, 
direct care activities and indirect care activities. The directions of the most frequently 




Table 3.4 Direction and number of the most frequently observed switches between two 
consecutive activities. 
First activity Second activity Number of 
switches per hour 
Communicating with a resident. Communication of information about a 
resident (internal). 
1.6 
Communication of information about a 
resident (internal). 
Communicating with a resident. 1.6 
Equipment set up (e.g. sling set up, 
shower chair set up).  
Assisting a resident with transfer to and 
from a bed, a chair, etc.  
1.1 
Communicating with a resident. Communicating with a resident. 0.9 
Taking off personal protective 
equipment. 
Water hand washing (related to toileting 
or pad change). 
0.8 
Communicating with a resident. Equipment set up (e.g. sling set up, 
shower chair set up).  
0.6 
Assisting a resident with transfer to and 
from a  bed, a chair, etc.  
Equipment set up (e.g. sling set up, 












Figure 1 Distribution of duration at Site 1 and Site 2. 
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3.4. Discussion  
In this study 56 out of the 58 designated activities performed by PCWs at two Australian 
RAC homes were measured. The activities were classified into eight categories: direct care, 
indirect care, infection control, documentation, transit, staff breaks, verbal communication 
and others. In comparison with a previous study in a single RAC home [9], this study 
provides a much more accurate and complete picture of how PCWs spend their time on 
work activities described in the following terms: actual time taken over an eight-hour shift, 
the time spent on it as a percentage of the time consumed by all of the observed activities, 
the activity frequency and duration. It also provides data on the switches between two 
consecutive activities. Our findings will be useful for nursing managers to understand how 
PCWs work and what the workload actually is in looking after residents with high-care 
needs in RAC homes. Although the care needs of the residents represented an uncontrolled 
variable in what was a natural setting, it appeared that a PCW’s workload looking after 
residents and meeting their care needs was high in both RAC homes.  
Personal care workers spent 30.7% of their time on direct care. This is less than the finding 
(40.2%) from a previous study by Munyisia et al. [9] which was also conducted in an 
Australian RAC home. Indirect care consumed 17.6% of PCWs’ time, which is almost 
twice as the time (8.9%) obtained in the study by Munyisia. The difference in time may be 
caused by the different study design. For example, our study used time-motion technique to 
collect data while their study used a work sampling technique. The other possibility is that 
the differences are due to differences in care systems and practices in different RAC homes. 
Furthermore, in this study the percentage of time was calculated from the actual duration of 
activities, whereas their results were based on the number of occurrences of activities.  
Further analysis needs to examine how direct care activities distributed throughout a shift 
and whether the direct care activities were spread out evenly over an hour or performed in 
quick succession, for example, at the beginning of the hour. This can make a significant 
difference to residential care, as was also mentioned in a previous study [10].  
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A current trend in RAC homes was to move from paper-based records to an electronic 
information system. One of the expected outcomes of using the electronic information 
system is to reduce documentation time and create more time for care delivery. In this study, 
we found that PCWs spent only 3% of their time on documentation, not much time could 
be saved from documentation.  
Communication with a resident and communication of information about a resident are the 
prime verbal communication activities. This may be an indication that the PCWs had made 
an effort to spend time interacting with residents (e.g. explaining the care to a resident in 
order to receive cooperation from the resident) and cooperate with the working partners to 
provide care. The content of the verbal communication and the way it is conducted may be 
among the critical elements which most affect the quality of care. 
Personal care workers not only spent a great deal of time on verbal communication, but also 
frequently switched between verbal communication, direct care and indirect care activities. 
This may indicate that verbal communication is one of the important activities which 
support direct care and indirect care. 
Although the observational time periods at the two RAC homes were different (Unit 1: 7:00 
to 14:00 or 15:00, Unit 2: 10:00 to 17:00), no statistically significant difference was found 
in the time spent on direct care, indirect care, infection control or staff breaks. These 
activities account for about 70.0% of a PCW’s working time. This suggests that apart from 
the unavoidable breaks which all staff must take, these activities represent the core of 
PCWs' workload.  Nursing managers need to consider this finding carefully when 
allocating tasks, staff number and skill mix on a shift. 
Personal care workers at Unit 1 spent significantly less time on ‘communication of 
information about a resident’ than their counterparts at Unit 2. This may be associated with 
the difference in verbal communication skill of the PCWs. The PCWs at Unit 1 were non-
native English speakers but their counterparts at Unit 2 were native English speakers. 
Verbal communication was less of a challenge for the PCWs at Unit 2.  
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The often short duration of activities and the quick and frequent switching between 
activities caused extreme busyness and some stress. The practical routine and familiarity 
with the residents and their individual needs help the PCWs arrange their work to cope with 
this. This routine and familiarity with the residents can facilitate the work. This was also 
found in a previous study [23]. 
Although routine and familiarity may support their work, a PCW does have to think about 
what to do next while performing the task at hand. Working in such a busy environment 
may lead to a cognitive overload, which may cause job fatigue and contributing, in turn, to 
nursing burn out. Therefore, nursing managers may need to consider which level of 
workload is appropriate for a PCW working in an RAC home.  
Among the designated 58 work activities of PCWs, 56 were observed, suggesting that our 
activity classification system reflects a PCW’s work activities in Australian RAC homes 
and provides a good reference for other studies of work activities in RAC homes.  
3.5. Limitations 
The benefit of using a single observer is the potential consistency of the observations [24], 
however it may also cause systematic errors in observation. We addressed this potential 
limitation through an inter-rater reliability comparison study, which provided satisfactory 
results. There may be a ‘Hawthorne effect’ [13] (the participants might change their work 
behaviour under the observation) from PCWs being observed continuously, however we 
found that in the busy RAC home working environment, PCWs had to focus on their job 
and very soon ignored the existence of the observer. This was also found in previous 
studies [25, 26]. 
3.6. Conclusion 
We described the work pattern of PCWs in two Australian RAC homes. The work activities 
were examined using the following measurements: activity time, frequency, duration, and 
the switch between two consecutive activities. Fifty-six out of 58 designated work activities 
grouped into eight categories were observed. We found that direct care, indirect care, 
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infection control and staff breaks were the major part (70.0%) of the work and there was no 
statistically significant difference between the two RAC homes in the time spent on these 
activities. More than two-thirds of the observed activities at both units had a very short 
duration-- less than 1 minute. Personal care workers frequently switched within or between 
verbal communication, direct care and indirect care activities.  
Our findings are useful for nursing managers for staff performance appraisal, task 
allocation, scheduling and cost estimation. The information may also help to design 
effective aged care services and provide possible research directions in RAC homes. 
Furthermore, it provides evidence for the government in funding allocation by accurately 
measuring the amount of time needed in conducting each category of care activities to meet 
a resident’s relevant care needs. Further research on how verbal communication supports 
other types of care is needed. 
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Chapter 4. Time Spent on Daytime Direct Care Activities by Personal 
Care Workers in Two Australian Residential Aged Care Homes: A 
Time-Motion Study 
Abstract 
This study aimed to examine the time, frequency and duration of each direct care activity 
conducted by PCWs in Australian RAC homes. 
A time-motion study was conducted to observe 46 PCWs at two high-care units in two 
homes (14 days at Unit 1 and 16 days at Unit 2). Twenty-three direct care activities, 
including verbal communication with residents, were further classified into eight categories 
for analysis.  
Overall, a personal care worker spent approximately 45% of time on direct care, 
corresponding to 3.5 hours in an 8-hour daytime shift. The two units had similar ratios of 
PCWs to residents and each resident received 30 minutes of direct care. No statistically 
significant differences between the two units were found in the time spent on verbal 
communication, personal hygiene and continence activities. Personal care workers at Unit 1 
spent significantly less time on toileting and mobility activities than those at Unit 2, but 
more time on lunch activity. Although verbal communication took the longest time (2 
hours), it occurred concurrently with other activities (e.g. dressing) for 1.5 hours.  
The findings provide information that may assist decision makers in managing the 
operation of high-care residential aged care homes, such as planning for task allocation and 
staffing.   
Introduction 
With a rapidly ageing population, the number of older people needing residential aged care 
in Australia is expected to increase [1]. The direct care workforce, however, has a chronic 
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shortage of trained staff [2]. This represents a big challenge for RAC homes to provide 
quality, safe, efficient and appropriate delivery of care. 
Personal care workers provide personal care to meet aged care residents’ daily needs (e.g. 
personal hygiene). Richardson and Martin in ‘The Care of Older Australians A Picture of 
The Residential Aged Care Workforce’ reported that more than 66% of PCWs felt that they 
did not have enough time to spend with each resident [3]. This leads to a question about 
how PCWs spent their time with residents. 
Knowledge about how PCWs spent their time can improve nursing managers’ 
understanding about the time required to directly meet residents’ care needs, thus 
estimating staff workload. This can inform evidence-based decisions on whether task re-
allocation is needed [4] in order to maintain quality of care and improve work efficiency [5]. 
In addition, this knowledge will set the baseline for examining the impact of any 
implemented change [4] such as introduction of an electronic information system [6-8]. 
Furthermore, such details are important in informing public policy or managerial decision 
on staffing levels [9], either for newly built aged care homes or existing homes in which 
resident case mix has changed.  
In lean management, time is also an important measure [10]. Lean management aims to use 
less to do more [11]. By making the performance visible, reducing the number of non-
value-adding activities, eliminating waste and standardising the work, lean management has 
the potential to optimise care processes [10-12]. The first step to lean management is 
making the care process visible and time is a key measure of the process [12].  
Direct care activities are those directly involved with residents [13-15]. Previous studies 
have focused on the time spent on caring for dementia residents [16,17]. Several studies 
provided broad understanding of how PCWs spend their time. They reported that 30% - 45% 
of a PCW’s time was spent on direct care in RAC homes [6,15,18]. None of these studies, 
however, reported how much time was allocated to each direct care activity in high-care 
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RAC homes. This limits the understanding about the time needed for meeting different care 
needs.  
To fill this gap, this paper aims to examine how much time is spent on each direct care 
activity and the frequency and duration of conducting them. 
Methods 
A time-motion observational study was conducted in 2010. An observer shadowed a 
participant and recorded this person’s activities sequentially for a period of time using a 
pre-defined classification system of activities [19]. 
4.2.1. Classification of activities 
The classification system was developed over the course of three focus group discussions. 
Each focus group contained three researchers and three registered nurses (RNs) with 
extensive work experience in aged care. A previously validated classification system [14] 
was given to the focus group as an initial version. During the three discussions, this system 
was tuned to make it more appropriate for a time-motion study. The final version contained 
58 activities which were grouped into direct care, indirect care, infection control, verbal 
communication, documentation, transit, staff breaks and other activities not included in the 
previous categories [15].  
Activities presented in this paper are direct care activities and one activity (i.e. verbal 
communication with a resident) from the category of verbal communication. These 
activities were further classified into eight sub-categories, which were intended to provide 
adequate granularity, yet remaining abstract enough for conceptualisation and presentation 
(see Table 4.1). To name each category, the wording from the ACFI was used. 
4.2.2. Settings  
Two RAC homes were recruited. The first, operated by a non-profit organisation, was 
located in Sydney and had 155 beds. The second was a stand-alone non-profit home in 
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Newcastle with 108 beds. Both RAC homes provided low and high care. Older people 
living in a low-care unit require limited help with their ADL, whereas those living in a 
high-care unit fully depend on care staff [20]. 






1 Physical assessment. 
2 Specimen collection; urine collection. 
3 Weighing a resident. 
Personal hygiene 
4 Routine hygiene (e.g. daily shower or wash). 
5 Continence related hygiene (e.g. shower or wash following pad change). 
6 Oral care. 
7 Shave or grooming. 
8 Dressing a resident. 
9 Assisting a resident with hand washing following the use of toilet. 
Toileting 
10 Toileting - prompted by a resident. 
11 Toileting - prompted by a personal care worker. 
12 Scheduled toileting. 
Continence 
13 Pad check. 
14 Pad change. 
Mobility 
15 Resident mobility; passive & active exercises; turning a resident in bed. 
16 Assisting a resident with transfer to and from a bed, a chair, etc.  
17 Transferring a resident to or from the dining room or board room. 
Medication 18 Medication administration. 
Nutrition 
19 Assisting a resident with eating and drinking (include feeding systems). 
20 Assisting a resident with food (e.g. cutting up, uncovering or delivery of food). 
Verbal 
communication 
21 Assisting a resident to receive a phone call. 
22 Attending to a resident call for assistance. 
23 Communication with a resident. 
 
In Australia, 60% of the RAC homes are not-for-profit with 45% of them having more than 
60 beds [21]. Among these large facilities which operated more than 60 beds, nearly 60% 
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provide both low and high care [2]. Our study RAC homes fell into this category of RAC 
homes. 
Observations were conducted in two high-care units of the two study RAC homes. Unit 1 
had 32 residents. One RN and 4.5 full-time equivalent PCWs worked in a daytime shift. 
Unit 2 had 23 residents who were looked after by one RN and three full-time PCWs.  
4.2.3. Ethics approval 
Ethics approval was acquired from the institutional ethics review board upon agreement 
from the participant RAC homes. Because only PCWs were observed, consent was not 
sought from residents. When a PCW was providing care to a resident in a bathroom or 
behind a privacy curtain, the observer stayed outside. The activities performed by the PCW 
were identified through listening to care instructions that the PCW gave to the resident.  
4.2.4. Training of the observer 
Observation was conducted by a single observer to maintain the consistency of recording. 
A six-hour orientation on observation practice was provided to the observer by a researcher 
experienced in observational studies in RAC homes. Both of them independently observed 
four PCWs in one shift at Unit 1. More than 95% agreement was achieved in their recorded 
data, with differences in the remaining 5% being resolved by discussion and consensus. 
According to the suggestion of Pelletier and Duffield [22], the observer had adequate 
competence to collect valid and reliable data. 
4.2.5. Selection of participants 
The observer randomly approached a PCW, explained the purpose and procedure of the 
study and asked for the person’s written consent. Once the person gave written consent, the 
observation started. If consent was not given, the observer approached another PCW. 




4.2.6. Data collection 
The observer was introduced to the PCWs and RNs by the nursing manager one day before 
the formal observation. Because of resource constraint, observation time was confined to 
daytime shift (morning and part of afternoon shift). Once the observation started, no direct 
communication was made between the observer and the PCW. 
At Unit 1, 11 PCWs were observed over 14 days. Three were observed twice. On each day, 
one PCW was continuously observed from 7 A.M. to either 2 or 3 P.M. At Unit 2, 27 
PCWs were observed from 10 A.M. to 5 P.M. over 16 days, with five observed twice. Two 
PCWs were observed each day. 
Activities and their start time were recorded sequentially in an Excel spreadsheet using a 
tablet computer. The start time of an activity was the end time of its precedent activity. 
During the first seven days at Unit 1, the observer noticed that when a PCW spoke with a 
resident, the person could simultaneously conduct another activity. Thus this 
communication was identified as ‘concurrent verbal communication’, whereas 
communication that happened on its own was recorded as ‘pure verbal communication’. To 
ensure an accurate recording of the time spent on verbal communication, the end time of 
each verbal communication was recorded for the remaining seven days at Unit 1 and for all 
16 days at Unit 2.  
4.2.7. Data analysis  
Microsoft Excel 2007 and IBM SPSS Statistics Version 19.0.0 were used for data analysis. 
A 95% confidence interval was used to indicate data accuracy. Data about the 
communication with a resident during the first seven days at Unit 1 was excluded from the 
analysis since its end time was not recorded and concurrent communication could not be 
identified from the dataset.  
Comparisons between the two units include a Z test on the percent of activity time and a 
Mann-Whitney U test on activity duration (see Table 4.2). Pearson’s chi square test was 
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performed on the number of activity instances (see Figure 4.1). A value for p of less than 
0.05 was taken to indicate statistical significance.  
Assessment and medication activities were not included in statistical comparison because 
their sample sizes were not large enough. The comparison of the time spent on nutrition 
activity was confined to lunch time to ensure a valid comparison, because at Unit 1 both 
breakfast and lunch were observed, but at Unit 2 only lunch was observed.  
Results 
Overall, 45.4% of PCWs’ time was spent on direct care activities, corresponding to 3.5 
hours over an 8-hour daytime shift. 1,943 activity instances were recorded at Unit 1, with 
an average of 24 per hour, and 2,913 at Unit 2, with an average of 32 per hour. 
4.3.1. Time spent with each resident 
Similar PCW-to-resident ratios were found at the two units (1:7.1 at Unit 1 and 1:7.7 at 
Unit 2). Each resident received a similar amount of direct care time (27 minutes at Unit 1 
and 29 minutes at Unit 2) in an 8-hour shift.  
4.3.2. Comparison of activity time 
No statistically significant difference between the two units was found in the overall time 
that a PCW spent on direct care (see Table 4.2). At both units, a PCW spent most time on 
verbal communication (2 hours), followed by personal hygiene (43 minutes). No significant 
differences between units were found in communication and personal hygiene, nor with 
continence activities. 
Significant differences between the two units were found in toileting, mobility and lunch 
activities. A PCW at Unit 1 spent less time on toileting (Unit 1: 7 minutes vs. Unit 2: 17 
minutes, p < .001) and mobility activities (Unit 1: 34 minutes vs. Unit 2: 53 minutes, p 
< .001) than a PCW at Unit 2, but more time on lunch activities (Unit 1: 26 minutes vs. 
Unit 2: 7 minutes, p < .001). 
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4.3.3. Comparison of activity duration 
In regard to the duration of an activity (see Table 4.2), a significant difference was only 
found in communication with a resident (Unit 1: 91 seconds vs. Unit 2: 72 seconds, p = 
0.04).  
4.3.4. Concurrent communication with a resident 
Among the three types of verbal communication activities (see Table 4.1), communication 
with a resident was the most time-consuming. It took about two hours in an 8-hour shift 
with 30 minutes spent on pure verbal communication and 1.5 hours on concurrent verbal 
communication (see Table 4.3). The time spent on conducting direct care activities while a 
PCW was talking to a resident was 54 minutes. This was less than the total time spent on 
concurrent verbal communication, because a PCW might be concurrently conducting an 
indirect care activity. 
4.3.5. Distribution of activities over hours  
Figure 4.1 shows the percent of instances of direct care activities for each hour over the 
observation period. No significant difference was found between the two units in the hours 
between 11 A.M. and 2 P.M. when 35.5% of activity instances occurred.  
Figure 4.2 shows the distribution of each direct care activity over the observation hours. For 
example, at Unit 1 toileting activity occurred more frequently after breakfast (9 to 10 A.M., 
16% of the toileting activities) and lunch (1 to 2 P.M., 37%) than the other hours. At Unit 2, 




Table 4.2 Time, frequency and duration of each direct care activity at the two units. 
(Observation time: 7 A.M. to 2 or 3 P.M. at Unit 1; 10 A.M. to 5 P.M. at Unit 2.) 
Direct care 
activities 
Equivalent 8 hours 
and percent of time 
Frequency 
per hour 
Duration (seconds)  
Mean (Standard deviation, 95% Confidence 
intervals) 
Unit 1 Unit 2 Unit 1 Unit 2 Unit 1 Unit 2 




23.6 31.7 66.6 (122.1, 60.9 to 
72.2)* 
49.7 (52.3, 47.6 to 51.8)* 
Assessment 
information 
1 0:01:03 0:00:06 0.09 0.02 90.4 (58.1, 36.7 to 144.1) 35.5 (26.2, -199.6 to 
270.6) 
2 0:00:31 0:00:02 0.05 0.01 76.5 (18.1, 47.7 to 105.3) 18.0 (-) 
3 0:01:06 0:00:08 0.06 0.02 133.0 (122.4, -18.9 to 
284.9) 
47.5 (33.2, -251.1 to 
346.1) 




0.20 0.05 100.2 (77.2, 59.1 to 
141.4) 
36.8 (24.4, 6.5 to 67.1) 
Personal 
hygiene 
4 0:21:01 0:16:45 1.94 1.43 80.5 (92.1, 66.0 to 95.0) 87.8 (122.1, 66.8 to 
108.8) 
5 0:01:57 0:02:40 0.16 0.32 90.0 (43.8, 63.5 to 116.5) 63.7 (62.1, 40.0 to 87.3) 
6 0:00:20 0:00:08 0.09 0.03 29.0 (13.1, 16.9 to 41.1) 32.0 (14.4, -3.8 to 67.8) 
7 0:01:14 0:00:07 0.07 0.02 123.0 (77.7, 41.5 to 
204.6) 
39.5 (17.7, -119.3 to 
198.3) 
8 0:17:49 0:22:45 1.72 2.52 77.1 (64.7, 66.2 to 87.9) 67.8 (57.2, 60.4 to 75.2) 
9 0:00:58 0:00:46 0.15 0.15 48.8 (36.0, 25.9 to 71.6) 38.3 (20.1, 26.7 to 49.9) 




4.12 4.48 78.0 (77.7, 69.6 to 86.3) 72.5 (83.8, 64.4 to 80.6) 
Toileting 10 0:05:29 0:09:26 0.63 1.33 64.6 (46.3, 51.6 to 77.7) 53.5 (41.0, 46.2 to 60.9) 
11 0:01:09 0:06:21 0.14 0.85 62.7 (51.2, 28.3 to 97.1) 56.3 (50.4, 44.9 to 67.7) 
12 0:00:39 0:01:52 0.07 0.29 64.7 (61.9, -0.2 to 129.6) 47.9 (30.1, 36.0 to 59.8) 




0.84 2.47 64.3 (47.7, 52.8 to 75.9) 53.8 (43.3, 48.1 to 59.5) 
Continence 13 0:00:36 0:02:58 0.11 0.58 39.6 (45.9, 4.3 to 74.8) 38.8 (35.4, 29.1 to 48.6) 
14 0:08:19 0:09:02 1.09 1.25 56.8 (44.9, 47.3 to 66.3) 54.4 (35.9, 47.7 to 61.0) 




1.20 1.83 55.2 (45.0, 46.1 to 64.2) 49.5 (36.4, 43.9 to 55.0) 
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Mobility 15 0:02:26 0:05:22 0.28 0.58 63.7 (68.0, 34.3 to 93.1) 70.0 (62.2, 52.9 to 87.1) 
16 0:19:46 0:28:45 2.19 3.84 67.1 (67.1, 57.2 to 77.1) 56.3 (40.9, 52.1 to 60.6) 
17 0:12:13 0:19:15 1.74 2.96 52.1 (39.6, 45.5 to 58.7) 49.0 (33.5, 45.0 to 53.0) 




4.21 7.37 60.7 (57.7, 54.5 to 66.8) 54.4 (40.6, 51.4 to 57.5) 




0.25 0.04 51.0 (39.9, 32.3 to 69.6) 58.3 (34.0, 4.1 to 112.4) 
Nutrition 19 0:34:54 0:06:18 2.33 0.50 111.0 (162.1, 87.7 to 
134.3) 
94.8 (103.3, 64.1 to 
125.5) 
20 0:04:22 0:09:34 0.59 1.45 54.7 (60.7, 37.1 to 72.3) 49.8 (47.1, 41.7 to 57.8) 




2.93 1.95 99.6 (148.9, 80.5 to 
118.7) 




21 - 0:00:17 - 0.07 - 32.7 (17.2, 14.6 to 50.7) 
22 0:10:32 0:04:08 0.79 1.34 98.9 (488.5, -23.2 to 
220.9) 
23.2 (18.6, 19.9 to 26.5) 
23 1:51:45 2:04:17 9.31 12.11 89.6 (129.3, 75.5 to 
103.7)* 
77.4 (118.1, 70.4 to 
84.3)* 
 




10.10 13.51 91.1 (229.4, 68.3 to 
114)* 
71.8 (113.1, 65.5 to 
78.1)* 
*Statistically significant difference between the two units in the percent of time spent on an 
activity or in the duration of conducting an activity. p < .001.  
*Data about the communication with a resident during the first seven days at Unit 1 was 
excluded from the analysis because its end time was not recorded and concurrent 
communication could not be identified. The percent of time spent on assessment and 
medication at the two units was not compared as their sample sizes were not large enough 
for statistical comparison. The total time spent on nutrition was not compared due to 
different observation time period at the two units, but lunch time was compared and is 





Table 4.3 The direct care activities that happened concurrently with communication 

















with a resident 
Routine hygiene (e.g. daily shower or wash). 0:10:01 
Personal 
hygiene 
Dressing a resident. 0:09:35 
Personal 
hygiene 
Assisting a resident with transfer to and from a bed, a 
chair, etc. 
0:08:56 Mobility 
Transferring a resident to or from the dining room or 
board room. 
0:08:06 Mobility 
Toileting - prompted by a resident. 0:05:06 Toileting 
Pad change. 0:02:55 Continence 
Assisting a resident with eating and drinking (include 
feeding systems). 
0:02:54 Nutrition 
Resident mobility; passive & active exercises; turning a 
resident in bed. 
0:02:05 Mobility 
Assisting a resident with food (e.g. cutting up, 
uncovering or delivery of food). 
0:01:57 Nutrition 
Toileting - prompted by a personal care worker. 0:01:07 Toileting 
Total 0:54:00  




Figure 4.1 Percent of instances of direct care distributed in different hours over the 




Figure 4.2 The percent of instances of each category of activities distributed in different hours over the observation 
periods. 





In an RAC home, some of a resident’s daily care needs, such as meals, must be met on a 2 
regular schedule. Some care needs, such as recreational activity, can be delivered at a 3 
relatively flexible time interval. Other activities might happen randomly depending on 4 
the health condition, psychological and physical well-being of the person on the day. 5 
These randomly timed activities make it a challenge to predict what the next care 6 
activity will be and how much time is required to complete it. This has increased the 7 
challenge for the managers in RAC homes to adequately plan and deliver care services 8 
that meet older people’s needs. 9 
This study provided information relevant to the patterns of direct care activities which 10 
may be of help to managers and other staff in RAC homes. As the two study RAC 11 
homes were completely independent of each other in their organisation of care services, 12 
facility layout and care staff, some common findings at both facilities might be 13 
applicable to other high-care services in Australian residential aged care.  14 
4.4.1. The common findings at both RAC homes 15 
The time recorded in this study was that spent on directly interacting with a resident 16 
rather than the full time needed to complete a direct care task, which may involve other 17 
activities such as indirect care. For example, to complete a shower task, a PCW needs to 18 
first complete certain indirect care activities such as preparing towel.  19 
The common findings at both units include (1) no significant difference was found in 20 
the overall time spent on direct care; (2) the PCW-to-resident ratio was about one PCW 21 
to seven or eight residents in a high-care RAC home. This may indicate that there could 22 
be a basic, common staff ratio that was followed by service providers to run a high-care 23 
home; (3) on average, each resident received 30 minutes of direct care in an 8-hour day 24 
shift; (4) no significant difference between the two units was found in the time spent on 25 
verbal communication, personal hygiene and continence activities; (5) no significant 26 
difference was found in the percent of direct care activities that occurred between 11 27 
A.M. and 2 P.M., which might suggest that residents’ needs over this period of time were 28 




indicate that residents’ toileting need was high after meals. This high toileting need may 1 
be because that PCWs were busy with food delivery or assisting residents with eating 2 
and drinking during the meal time, therefore they postponed residents’ toileting requests 3 
arose during the meal time.  4 
Previous studies [6,15,18] only presented the total direct care time which was consistent 5 
with the first point presented above, but did not address the other points. This study has 6 
advanced knowledge by providing more detailed information about each direct care 7 
activity. Nursing managers may use this knowledge to estimate staff workload, make 8 
decisions on task re-allocation [4] and staffing levels [9], evaluate the impact of 9 
implemented changes [4] and develop strategies to optimise care processes.  10 
These findings were drawn from the observational studies conducted in two RAC 11 
homes and contextual factors should be considered when referencing the findings of this 12 
study. The generalisability of the findings should be validated by a larger scale of 13 
investigation to inform public policy on staffing levels. 14 
4.4.2. The differences in toileting and mobility activities 15 
Personal care workers at Unit 1 spent significant less time on toileting and mobility 16 
activities than their counterparts at Unit 2 and conducted these two activities less 17 
frequently. This may be due to the difference in functional dependence levels of the 18 
residents. Another possible reason could be the different toileting practices — ceiling 19 
hoist system was used at Unit 2 but not at Unit 1. 20 
Assistive technologies may reduce physical burden on PCWs [23] and the convenience 21 
of using them might motivate PCWs to deliver toileting care more often to maintain 22 
residents' continence. If not used only when necessary, however, it has the potential to 23 
reduce the frequency with which residents are assisted to walk. In turn, this might lead 24 
to dramatic loss of their walking ability which is a serious problem. 25 
4.4.3. Communication with residents 26 
Similar to what was found by a previous study [6], verbal communication was often 27 




instrumental or social. It was likely that, while conducting a direct care activity, a PCW 1 
spoke with the resident to instruct the person in a care task so as to acquire cooperation 2 
[6,15] or for the purpose of social engagement.  3 
Communication with residents is essential for increasing familiarity and maintaining 4 
personal relationship with residents and these contribute to the maintenance of residents’ 5 
sense of competence and dignity [24]. Future research may examine how much social 6 
communication was engaged in while completing an instrumental task and how much 7 
occurred outside this task. This is important in the context of promoting person-centred 8 
care. 9 
Limitations 10 
The results may not be representative of aged care homes nationally because the units 11 
were not selected on this basis. The exclusion of some of the communication data at 12 
Unit 1 was also a limitation of this study. 13 
There was a potential for PCWs to change work behaviour under constant observation 14 
due to the Hawthorne effect [25]. Several previous studies in healthcare settings, 15 
including RAC homes, have suggested that the Hawthorne effect is not significant in 16 
direct observation [6,26,27], consequently we did not measure it in this study.  17 
Data about the functional dependence levels of residents, such as their ability to feed 18 
themselves, were not collected, but the managers at both units suggested that their 19 
residents need high care.  20 
As the observer did not directly observe a PCW when they were providing care in a 21 
bathroom or behind a privacy curtain, there could be inaccuracy in recording activities 22 
when a PCW was socialising with a resident. In this situation, the activity was indicated 23 
by the activity that was performed initially. There was no way to examine how much 24 
difference was generated by this practice under the ethics condition of this study. 25 
It was possible that the recorded time on verbal communication was increased by the 26 
effort made by a PCW to allow the observer to hear the care instructions. As the care 27 




between the observer and the PCW, it was assumed that there was minimal impact on 1 
communication time.  2 
Conclusion 3 
We conducted a time-motion study in two high-care units in two Australian RAC homes 4 
to examine the time, frequency and duration of 23 direct care activities that meet older 5 
people’s day-to-day care needs. At both units, a PCW spent 3.5 hours on direct care in 6 
an 8-hour shift, with 30 minutes for each resident. The PCW-to-resident ratios were 7 
similar at the two units (one PCW looked after seven to eight residents). No significant 8 
difference between the two units was found in the time spent on verbal communication, 9 
personal hygiene and continence activities. Personal care workers at Unit 1 spent less 10 
time on toileting and mobility activities but more time on lunch than their counterparts 11 
at Unit 2. The pattern of occurrence of each care activity in different hours was also 12 
investigated.  13 
Further investigation about the care process, such as identifying non-value-adding 14 
activities, examining equipment changeover time and resident’s waiting time before 15 
needs are met, is needed to improve process ability to meet residents’ needs.  16 
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Chapter 5. The Work Pattern of Nursing Care Staff in a Residential 1 
Aged Care Home: A Time-Motion Study 2 
Abstract 3 
Residential aged care services are challenged by an increasing number of residents and 4 
a shortage of nursing staff. Developing strategies to overcome this challenge requires an 5 
understanding of nursing care staff work patterns. This study aimed to investigate 6 
nursing work processes and time usage in a residential aged care home. 7 
Nursing care activities were classified into ten categories: medication administration, 8 
wound care, physical review, infection control, verbal communication (pure and 9 
concurrent), documentation (electronic and paper-based), print and fax, transit, staff 10 
breaks and other. An observational time-motion study was conducted at two units of a 11 
residential aged care home where 97% of residents needed high level care. Seven 12 
nursing care staff of two care units were observed over 12 morning shifts, one 13 
participant each day. Medication administration was documented electronically at one 14 
unit but on paper in the other unit. Nursing work processes and time usage for 15 
conducting activities were analysed. 16 
A total of 14,073 activities were recorded over 98 hours of observation. All the nursing 17 
care staff followed a common work process. No significant difference between the two 18 
units was found in the time nursing care staff spent on each category of activities, 19 
although documentation tools for medication administration were different. The biggest 20 
proportion of their time was spent on verbal communication (28%), with four fifths of 21 
this proportion spent on pure verbal communication. Medication administration (25.9%) 22 
was the second most time-consuming activity, followed by documentation (19.4%). 23 
Verbal communication, medication administration and documentation were also the 24 
most frequently conducted activities. The average duration of each activity category was 25 
less than one minute, except for staff breaks and other. Individual nursing care staff 26 
conducted activities in a similar pattern, with slight differences noted within the 27 




Task and time determine the organisation of the work process. An electronic 1 
documentation tool may not alter nursing care staff’s time utilisation. There could be a 2 
basic amount of time required for caring for a resident needing high level care. Verbal 3 
communication played an important role in care provision. 4 
Introduction 5 
It is estimated that the proportion of the Australian population aged 65 years or over 6 
will increase from 14% to 25% over the next 40 years [1]. This will substantially 7 
increase the demand for RAC homes. The situation is worsened by the chronic shortage 8 
of skilled nursing care staff, high staff turnover and staff aging [2]. All of these factors 9 
create a considerable challenge for the delivery of high quality, safe and efficient aged 10 
care services. 11 
Strategies like task re-allocation, process management and introduction of information 12 
technologies are promising to help RAC homes to overcome these challenges. However, 13 
the development and implementation of these strategies require a basic knowledge of 14 
the processes of actual care provision in RAC homes.  15 
Two major care services that a resident receives in an RAC home are personal care and 16 
nursing care. Personal care services include help with ADL, such as eating, dressing and 17 
grooming [3]. Nursing care services include management of residents’ health conditions, 18 
such as medication management, wound care and pain management [3]. 19 
Studies on personal care activities have examined nursing care staff’s time spent on 20 
these activities in RAC homes [4-11], with a couple described PCWs’ work processes in 21 
conducting specific activities (e.g. bathing, oral care) [8, 10].  22 
Studies on nursing care mostly focused on medication management as it is crucial to 23 
resident safety [12-17]. For example, Ellis et al. conducted focus group discussions with 24 
nurses, finding that nurses needed to collect detailed information about residents and 25 
medication before using various techniques to effectively administer medication [13]. 26 
Thomson et al. conducted a time-motion study to examine nurses’ time spent on each of 27 
the pre-defined seven steps in medication administration. They found that medication 28 




However, medication management is only one of several nursing tasks. To fully 1 
understand the nature of nursing care in RAC homes, knowledge of nursing care staff 2 
work processes in providing other types of care is also needed. This knowledge is 3 
helpful for nursing managers to understand how nursing care services are actually 4 
delivered on the floor. It will facilitate the development of targeted strategies to improve 5 
the quality of nursing care services and better planning for any incidental adverse 6 
changes in nursing care processes. To our knowledge, only one study explored nursing 7 
care staff work processes in an RAC home and it focused on wound care [18]. 8 
Therefore, this study aimed to describe nursing care staff work processes in providing 9 
nursing care and to examine the time, frequency and duration of each activity.  10 
Methods 11 
The study was conducted from June to September 2013. The study procedure consisted 12 
of three stages: preliminary study, pilot study and data collection. The preliminary study 13 
was aimed at developing a classification of nursing care staff activities to be used in 14 
time-motion observations. The pilot study tested the feasibility of the data collection 15 
tool. It also enabled the observer to gain proficiency in observation by practising use of 16 
the activity classification system. Afterwards, the observer moved on to collect 17 
empirical data that would be used for analysis.  18 
Ethics approval was granted by the university ethics board subject to the approval of the 19 
management of the aged care organisation. 20 
5.2.1. The preliminary study 21 
The preliminary study was conducted in five morning shifts (6:30 a.m. to 3 p.m.) at 22 
three units of an RAC home and one unit of another RAC home. One RN who worked 23 
at the three units and one EEN who worked at the other unit were observed. Each day, 24 
the researcher followed one person to record their activities on paper. The activities 25 
were then entered into an Excel spreadsheet for grouping. A discussion with an 26 
experienced RN who had worked and researched in RAC homes led to a classification 27 




The classification system was then validated by two facility managers, two RNs and one 1 
EEN who worked in the two RAC homes. The content validity ratio for each activity 2 
ranged from 0.6 (agreed by four of the five reviewers) to 1.0 (agreed by all five 3 
reviewers). There was unanimous agreement on 96% of the activities. Table 5.1 shows 4 
the resultant classification system of nursing care staff activities.  5 










preparing a medication trolley (e.g. put packed medication on to the trolley) 
locating or identifying a resident (e.g. look for a resident in a dining room, check if a 
resident is ready for medication) 
identifying an S8 drug (Schedule 8 drugs of addiction) (e.g. open the locked cabinet, 
find a drug) 
preparing/assisting preparation of S8 drugs tablet 
preparing/assisting preparation of S8 drugs liquid 
preparing/assisting preparation of S8 drugs injection  
preparing/assisting preparation of S8 drugs patch 
preparing/assisting preparation of S8 drugs via PEG (percutaneous endoscopic 
gastrostomy)  feeding tubes 
identifying an ordinary medication from the trolley 
preparing ordinary tablet medication 
preparing liquid medication 
preparing powder medication (e.g. movicol) 
preparing eye drops/ointment 
preparing injection (e.g. B12, insulin) 
preparing puffer/inhaler  
preparing nebuliser 
preparing patch 
preparing topical medication (e.g. cream) 
preparing resource (i.e. nutrition drink) 
preparing for PEG feeding 
preparing a cup of water/juice 
preparing equipment for BGL (blood glucose level) checking 
checking BGL  
bringing prepared medication and other supplies (e.g. tissue) to a resident 
preparing PRN medication 
preparing a resident for medication provision 
Provision 
providing/assisting provision of S8 drugs tablet 
providing/assisting provision of S8 drugs liquid 
providing/assisting provision of S8 drugs injection 




providing/assisting provision  of S8 drugs via PEG feeding tubes 
providing ordinary tablet medication 
providing liquid medication 
providing powder medication (e.g. movicol) 
providing eye drops/ointment 
providing injection (e.g. B12, insulin) 
providing puffer/inhaler  
providing nebuliser 
providing patch 
providing topical medication (e.g. cream) 
providing resource (i.e. nutrition drink) 
providing medications via PEG feeding tubes 
providing a PRN medication 
After provision 
travelling back to medication trolley  
disposing clinical waste and general waste/put medication (e.g. eye drops) back on to 
trolley 
bringing/collecting spoons and cups to/from the wash up room or washing them 
Wound care preparing wound care trolley 
preparing for wound care (e.g. put supplies on to the trolley, prepare dressing) 
wound care for a resident  
cleaning wound care trolley 
Physical 
review 
preparing/organising physical review equipment (e.g. a blood pressure monitor) 
physical review for a resident 
Infection 
control 
alcohol handwash (medication-related) 
alcohol handwash (non-medication-related) 
water handwash (medication-related) 
water handwash (non-medication-related) 
putting on/taking off gloves (medication-related) 




verbal communication with a resident (medication-related) 
verbal communication with a resident (non-medication-related) 
verbal communication with another nurse (medication-related) 
verbal communication with another nurse (non-medication-related) 
verbal communication with a personal care worker (medication-related)  
verbal communication with a personal care worker (non-medication-related) 





verbal communication with other internal staff (e.g. physiotherapist) (non-medication-
related) 
verbal communication with an external health professional (e.g. a doctor) (medication-
related) 
verbal communication with an external health professional (e.g. a doctor) (non-
medication-related) 
verbal communication with a visitor (medication-related) 
verbal communication with a visitor (non-medication-related) 
receiving/answering/making a phone call (to another staff, doctor, pharmacy, 
etc.)(medication-related) 






collecting/putting a documentation book from/back to a filing area 
flipping an S8 drug documentation book 
reading an S8 drug documentation book 
writing in an S8 drug documentation book 
flipping medication administration records  
reading medication administration records  
writing in medication administration records 
reading daily medication orders 
writing on daily medication orders 
reading/writing on a paper note, handover sheet  
flipping a wound care book/form 
reading a wound care book/form 
writing in a wound care book/form 
flipping a physical review book/form 
reading a physical review book/form 
writing in a physical review book/form 
flipping other documentation books (e.g. diary) 
reading other documentation books (e.g. diary) 
writing in other documentation books (e.g. diary) 






logging in/out the electronic system 
locating a resident’s record in the electronic system on the portable device 
(medication-related) 
locating a resident’s record in the electronic system on the portable device(non-
medication-related) 
reading in the electronic system on the portable device(medication-related) 
reading in the electronic system on the portable device (non-medication-related) 
ticking/entering medication-related information in the electronic system on the 
portable device 
non-medication-related activities in the electronic system on the portable device 
Desktop computer 
logging in/out of a desktop computer 
login/out the electronic system on a desktop computer 
locating a form in the electronic system on a desktop computer (medication-related) 
locating a form in the electronic system on a desktop computer (non-medication-
related) 
reading data in the electronic system on a desktop computer (medication-related) 
reading data in the electronic system on a desktop computer (non-medication-related) 
entering data in the electronic system on a desktop computer (medication-related) 
entering data in the electronic system on a desktop computer (non-medication-related) 
Print and fax preparing a fax cover sheet (either type on computer or handwrite on a piece of paper) 
faxing documents (e.g. stamp "faxed" on a faxed document, file a faxed document) 
printing/photocopying a document (e.g. form for transferring a resident to hospital ) 
Transit pushing a medication trolley 
pushing other trolley or pulling a trailer (e.g. wound care trolley) 
walking/standing in corridor, dining room, etc. 
Staff breaks staff breaks (e.g. lunch break) 
Other other activities not included above 
 1 
5.2.2. The pilot study 2 
The pilot study was conducted in seven morning shifts in eight units of the two RAC 3 
homes that were involved in the preliminary study. One day was spent on testing the 4 
feasibility of three data collection tools: iPad, iPod touch and a tablet with Windows XP 5 
system. Weighing the trade-offs of various parameters such as device weight, screen 6 
size, touchscreen sensitivity and battery life, the iPad was considered the optimal 7 




The data collector practised using the iPad to conduct time-motion observation for six 1 
more days. A commercial software InMotion Pro[19] was installed on the iPad to record 2 
time-motion data in appropriating its functions of recording the start and end time and 3 
the duration of an activity when the observer hit the activity button on the touchscreen.  4 
5.2.3. Empirical data collection 5 
The formal data collection was conducted in 12 morning shifts in two units of an RAC 6 
home, six days at each unit. Ninety-seven percent of residents required a high level of 7 
care in these units. In each unit, one nursing care staff provided nursing care and six 8 
PCWs provided personal care to the residents. 9 
Unit 1 had 38 beds and Unit 2 had 40 beds. Medication administration was documented 10 
electronically for 18 months at Unit 1 but on paper at Unit 2. At both units, wound care 11 
and physical review were documented on paper, and then transcribed to desktop 12 
computers.  13 
In a typical morning shift at both units, Schedule 8 (S8) drugs were administered by an 14 
RN with the assistance of an EEN or a PCW, and ordinary medications were 15 
administered by an RN or an EEN. At Unit 2, ordinary medications could also be 16 
administered by a PCW with Certificate IV Level II in medication management. 17 
Participants of the time-motion observations were seven nursing care staff who 18 
regularly administered ordinary medications. They were one RN, four EENs and two 19 
PCWs with Certificate IV Level II in medication management. Occasionally, they 20 
assisted with S8 drug administration and documentation. In each shift, one nurse was 21 
observed.  22 
5.2.4. Data analysis 23 
Data was exported to Excel spreadsheets for analysis. The unit of statistical analysis 24 
was the activity. A Z test was used to compare the percentage of time a nurse spent on 25 
each category of activities between the two units. Statistical significance was assumed if 26 
the p value was less than 0.05. A diagram about nursing care staff’s work processes in 27 
the morning shift was drawn and presented to the nurse participants who provided 28 





5.3.1. A common work process of nursing care staff in morning shifts 2 
Figure 5.1 illustrates a common work process that nursing care staff followed in 3 
morning shifts. The shift started and ended with handovers. Three major tasks that a 4 
nurse performed during the shift were medication administration, wound care and 5 
documentation. The nurse did documentation both at the point-of-care and also after 6 
care provision. If the nurse had time, he or she would do a physical review. Otherwise 7 
this task would be allocated to a PCW. Nursing care staff took a break after the morning 8 
medication round and before and after the noon medication round. 9 
 10 
Figure 5.1 A common work process of nursing care staff in morning shifts. 11 
 12 









































5.3.2. Activity time 1 
Ninety-one hours of work were observed. More than 70% of nursing care staff’s time 2 
was spent on verbal communication (28%), medication administration (25.9%) and 3 
documentation (19.4%). As shown in Table 5.2, there was no significant difference 4 
between the two units in the time spent on these categories of activities.  5 
However, significant differences were noted when examining the subcategories of 6 
verbal communication and documentation. The proportion of time nursing care staff 7 
spent on concurrent verbal communication at Unit 1 (5.7%) was significantly more than 8 
it was at Unit 2 (4.0%).  9 
As portable devices were used for medication documentation at Unit 1 but paper was 10 
used at Unit 2, the time needed for documenting electronically and on paper was 11 
significantly different between the two units. However, the proportion of time nursing 12 
care staff spent on desktop computers did not differ between the two units (8.0% at Unit 13 
1, 6.3% at Unit 2). 14 
In an eight-hour shift, nursing care staff spent less than an hour on staff breaks, half an 15 
hour on transit activities, 20 minutes on wound care and 12 minutes on infection control 16 
activities. They spent the least amount of time on physical review, print and fax. 17 
5.3.3. Activity duration 18 
As shown in Table 5.2, except staff breaks and other, the average duration of each 19 
activity category was less than one minute. The duration of each activity can be found in 20 
the Appendix A supplementary table 3. 21 
5.3.4. Activity frequency  22 
A total of 14,073 activities were recorded (7,012 at Unit 1 and 7,061 at Unit 2). Figure 23 
5.2 shows the average number of occurrences of each activity in each hour during a 24 
morning shift. The most frequently conducted activities, medication administration, 25 
verbal communication and documentation, followed similar patterns over time, peaking 26 
between 7 a.m. and 9 a.m., and again between 12 p.m. and 1 p.m. Wound care was done 27 
mainly between 10 a.m. and 12 p.m. The number of infection control and transit 28 




Table 5.2 Nursing care staff’s time spent on each category of activities. 1 
  Unit 1 Unit 2 p value Both 
units 
  % (95% CI) 8 hour 
(h:m:s) 








26.6 (23.7, 29.4) 2:7:29 25.1 (22.7, 27.6) 2:0:40 0.459 
18 (24) 
  Preparation 16.0 (14.2, 17.8) 1:16:49 16.9 (15.0, 18.8) 1:21:7 0.504 18 (23) 
  Provision 8.0 (6.6, 9.4) 0:38:33 6.0 (5.1, 7.0) 0:28:57 0.983 31 (33) 
  After provision 2.5 (2.1, 2.9) 0:12:5 2.2 (1.8, 2.6) 0:10:35 0.271 8 (10) 
Wound care 4.5 (3.4, 5.6) 0:21:29 4.4 (3.5, 5.2) 0:20:56 0.871 44 (41) 
Physical review 0.2 (0.0, 0.4) 0:1:1 0.3 (0.1, 0.5) 0:1:26 0.569 38 (37) 
Infection control 2.5 (2.0, 3.0) 0:12:6 2.8 (2.3, 3.3) 0:13:30 0.406 11 (15) 
Verbal 
communication 
28.9 (23.7, 34.2) 2:18:46 27.2 (22.7, 31.7) 2:10:23 0.620 
27 (84) 
  Pure 23.2 (18.2, 28.1) 1:51:11 23.2 (18.9, 27.5) 1:51:17 0.995 31 (97) 
  Concurrent 5.7 (4.6, 6.9) 0:27:35 4.0 (3.0, 5.0) 0:19:5 0.021 17 (34) 
Documentation 18.2 (15.9, 20.6) 1:27:34 20.6 (18.4, 22.7) 1:38:45 0.152 18 (29) 
  Paper-based 
  documentation 
5.7 (4.4, 7.0) 0:27:17 14.3 (12.8, 15.8) 1:8:44 <0.0001 
17 (26) 
  Electronic 
  documentation 
12.6 (10.8, 14.3) 1:0:16 6.3 (5.1, 7.4) 0:30:1 <0.0001 
21 (32) 
      Portable 
     device 
4.5 (3.9, 5.1) 0:21:49 - - - 
9 (10) 
      Desktop 
      computer 
8.0 (6.5, 9.5) 0:38:26 6.3 (5.1, 7.4) 0:30:1 0.068 
38 (42) 
Print and fax 0.3 (0.1, 0.5) 0:1:29 0.5 (0.1, 0.9) 0:2:28 0.366 47 (50) 




Staff breaks 12.1 (4.9, 19.3) 0:58:6 9.9 (4.2, 15.6) 0:47:33 0.639 455 (631) 
Other 5.4 (3.3, 7.5) 0:25:53 6.1 (3.8, 8.3) 0:29:4 0.673 69 (136) 
CI: confidence interval, SD: standard deviation 1 
 2 
5.3.5. Activity pattern  3 
Activities undertaken by a nurse in a shift were plotted over time (see each of the 12 4 
diagrams in Figure 5.3). Each activity is identified by a number between 1 and 10 on the 5 
y axis. Each ‘bubble’ represents the execution of the corresponding activity category. 6 
The time of a shift is represented by the x axis. For example, Diagram 1 in Figure 5.3 7 
shows the activity pattern of the RN. Medication administration (number 1) was 8 
conducted from the beginning of the shift for a long time before wound care (number 2). 9 
When wound care was completed, medication administration was resumed. The 10 
activities of infection control (number 4), verbal communication (number 5), 11 
documentation (number 6) and transit (number 8) lasted throughout the shift. Physical 12 
review (number 3) and print and fax (number 7) were not done. Two staff breaks 13 
(number 9) were taken by the RN. ‘Other’ (number 10) were scattered throughout the 14 
shift intermittently. 15 
Comparison of the 12 diagrams shows a similar pattern in individual nursing care staff 16 
activities. However, some differences can be noticed. For example, wound care activity 17 
was occasionally conducted in the middle of the medication administration process 18 
(Diagrams 9 and 11). The pattern of infection control activity appears to be different 19 
among individual nursing care staff. For example, PCW2 conducted this activity least 20 
frequently (Figure 5.3 Diagram 12). EEN3 (Diagrams 5 and 6) conducted this activity 21 
more frequently than EEN 1 (Diagrams 2 to 4). EEN1 conducted this activity variedly 22 
from shift to shift. Infection control activity occurred more frequently with wound care 23 




























































































Each participant was observed a number of different times, for example EEN1 was 
observed three times but the RN was observed only once. This is because participants 
who usually worked more shifts in a week were observed more, participants having 
fewer shifts were observed less. This observation schedule relatively reflected the roster 
pattern of these participants.  
The aims of this study were to describe nursing care staff work processes and examine 
the time, frequency and duration they used to conduct work activities. The results show 
that there are certain work processes that all the nurse participants followed to complete 
nursing tasks in morning shifts in an RAC home. An observational study examining 
medication administration in a hospital also found that nursing care staff followed 
certain work processes [20]. 
The process diagram (Figure 5.1) shows that two factors determining nursing care staff 
work processes are task and time. Tasks include those that must be done by nursing care 
staff (e.g. medication administration) and those that can be delegated to other staff (e.g. 
physical review). There are priorities in tasks. For example, wound care is done before 
physical review. The time factor has two dimensions: time of a day and availability of 
time. Time of day determines when a task must be done, for example, medication 
administration must be done in the morning and at noon. More flexible arrangements 
can be made for wound care, physical review and documentation on desktop computers. 
The availability of time determines whether a task will be allocated to other staff. 
Attention can be paid to the tasks that can be arranged more flexibly when developing a 
task re-allocation strategy to improve work efficiency. 
Overall, no significant difference between the two units was found in the time spent on 
each category of activities. This may indicate that there could be a basic amount of time 
required for caring for a resident needing high level care. More studies on this topic are 
needed to validate this finding in other RAC homes, because this information is useful 




Verbal communication occupied an even higher proportion of nursing care staff time 
than medication administration, indicating the importance of this activity in care 
provision. Verbal communication was largely comprised of pure verbal communication 
which took 23.2% of nursing care staff time at both units, significantly longer than 
concurrent verbal communication with other activities (5.7% at Unit 1, 4.0% at Unit 2). 
This may reflect the high level of concentration that is required by the staff in providing 
nursing care. When talking to other people in this process, nursing care staff often 
stopped what they were doing.  
The significantly longer time nursing care staff spent on concurrent verbal 
communication at Unit 1 than nursing care staff at Unit 2 may be caused by the different 
staffing level. The RN and EENs worked at both units, but PCWs with a medication 
management qualification worked only at Unit 2. A previous work sampling study in 
high-care units of an RAC home found that RNs and EENs spent 25% and 27% of their 
time on concurrent verbal communication with medication management [6], 
substantially higher than our findings.  
Although nursing tasks were documented electronically or on paper, we found no 
significant difference in the proportion of time nursing care staff spent on 
documentation (18% at Unit 1, 20% at Unit 2). These proportions of time spent on 
documentation at the two units were similar to EENs’ documentation time (19%) but a 
lot lower than RNs’ (28.5%) measured by a work sampling study 23 months after the 
implementation of an electronic documentation system [21]. 
This study found that infection control activity patterns differed among individual 
nursing care staff. Also, PCWs conducted infection control activity more frequently 
than other types of nursing care staff when providing wound care. Further study is 
needed to investigate reasons for these differences in staff behaviour in infection control 
and whether the findings can be replicated. 
The short activity duration may indicate that nursing care staff frequently switched 
between activities. This was also observed by Cornell et al  in a hospital [22]. They 
suggested that the frequent switch may be caused by unpredictable demands from 




However, our study shows that these switches may be necessary for nursing care staff to 
complete a task. For example, a nurse may conduct many activities to medicate a 
resident, such as getting medication from the trolley, crushing tablets, preparing a cup 
of water and feeding the person. The more activities done, the more switches between 
activities.  
Limitations 
One of the limitations of this study is the relatively small number of nursing care staff 
observed. However, they were the staff who regularly worked a majority of the morning 
shifts. Therefore, their work represented the nursing care pattern of the studied RAC 
home.  
Six shifts of observation at each unit may seem small, limited by study resources. 
However, the number of activities recorded is high (more than 7,000). As the unit of 
statistical analysis is the activity, the sample size is considered large enough to reflect 
the work pattern of the nursing care staff.  
Direct observation may cause the Hawthorne effect [23] which means nursing care staff 
may change their work behaviour. However, we found that the nursing care staff was 
comfortable with being followed and observed by the observer, possibly because they 
had a similar experience in which they were paired with nurse students to provide 
training. The Hawthorne effect was also minimised by two observational strategies. 
First, the observer had conducted the pilot and preliminary study, so the nursing care 
staff had already understood the purpose of the study and familiarised themselves with 
the presence of the observer. Second, unless a conversation was necessary for 
understanding the participant’s work, the observer would not initiate any conversation 
with the participant, thus minimising interruption to the normal work routine.  
Conclusion 
This study gives useful information about nursing care staff work processes and time 
usage in providing nursing care in an RAC home. Nursing care staff members have 
established a common work process to complete their tasks. Task and time determine 




be considered by nursing managers in their effort to optimise any task re-allocation 
strategy. The use of the electronic documentation may not change nursing care staff’s 
time utilisation. There could be a basic amount of time required for nursing care staff to 
take care of a resident needing high level care. Verbal communication has an important 
role in the work of nursing care staff. Further investigation on how, when, where and 
the content of nursing care staff’s communication with residents or other staff will be 
useful for understanding the contribution of verbal communication in care provision. 
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Chapter 6. Medication Administration Process and Problems in a 
Residential Aged Care Home: An Observational Study 
Abstract 
This study aimed to investigate the medication administration process in an RAC home 
and identify problems that are potentially harmful. Knowledge about the actual 
medication administration process that nursing care staff follow is necessary to uncover 
mishaps in medication administration and ensure resident safety. Seven nursing care 
staff worked at two units were observed. Field notes taking, informal conversation and 
document review were conducted.  
Nursing care staff followed a common work process to pass medication, but differences 
existed between individuals. Problems were: documenting before providing the 
medication to a resident; documenting for several residents at a time when using paper-
based medication administration records, preparing medication for two residents at a 
time; and missing required steps in medication preparation and provision. Problems 
may be linked to time constraints. Possible best practice needs to be determined and 
shared among nursing care staff. 
Introduction 
Medication administration in RAC homes is a complex process [1]. Studies have 
reported that people living in RAC homes take an average of seven to nine medications 
[2-4]. Error rate in medication administration has been found to range from 28% to 40% 
[5,6]. 
Causes of medication errors are often a mixture of human error and system deficiencies 
[1,7-9]. Human error can be viewed from the person approach or the system approach 
[10]. In the person approach, errors are seen as the results of front-line operators’ 
forgetfulness or carelessness. However, isolating errors from the context they occur 
could cause risk of recurrent errors [10]. Taking a system’s view, errors maybe caused 
by an adverse conjunction of barriers [11] such as time constraint, large amount of 




The process of medication administration needs to be fully understood in order to 
uncover the recurrent errors in this process. The time spent on the activities conducted 
by nurses in this process has been examined in RAC homes [12-14]. 
However the actual detailed processes that can give more information about the causes 
of errors have not been sufficiently investigated. Verrue et al. conducted a cross-
sectional observational study in RAC homes [15]. They found that in more than half of 
the wards studied, medication was administered by PCWs who were not qualified for 
this task. They also found that 99% of medication was crushed to facilitate swallowing.  
Through focus group discussions with nurses, Ellis et al. found that nurses always faced 
time constraints when administering medication [1]. They classified medication 
administration into three phases: ‘preparing to race’, ‘running the race’ and ‘finishing 
the race’. In the first phase, nurses needed to collect information about residents (e.g. 
current health status) and medication (e.g. side effects) by reviewing documents and 
communicating with other members of the care team. In the second phase, nurses 
administered medication to residents but needed to prioritise different residents’ care 
demands in order to complete their work in time. In the last phase, they assessed a 
resident’s response to medication and documented it.  
Understanding the actual medication administration process that nurses follow is critical 
to guide improvement effort [1,9]
 
and develop safeguards and robust systems [16]. 
Therefore, this study investigated the process of medication administration in an RAC 
home and whether problems might occur during this process. 
Methods 
6.2.1. Settings  
The study was conducted in two units of a non-profit ageing-in-place RAC home. One 
unit (Unit 1) had 38 beds and the other (Unit 2) had 40 beds. The average age of 
residents was 83 years old. Residents’ average length of stay was 12 months. Ninety-
seven percent of residents required a high level of care. Unit 1 used electronic 
medication administration records and Unit 2 used paper-based records. Each unit had 





Seven nursing care staff who were charged with the responsibility of medication 
administration in these two units gave consent to be observed in the study. One was a 
registered nurse, four were endorsed enrolled nurses and two were PCWs with 
Certificate IV Level II in medication management. They had an average of 6.3 years (5 
months to 13 years) of experience in medication administration. They administered 
ordinary medication, but not drugs of addiction. 
6.2.3. Data collection 
Participants were followed individually when they were passing morning medication to 
residents (from 7 a.m. to 10 a.m.). Twelve morning medication rounds were observed 
from August to September 2013, six in each of the two units. Informal conversations 
between participants and the observer occurred during the observation process. These 
were usually several short sentences that included the information related to medication 
administration, e.g. the nurse might quickly explain why a specific work process was 
followed. Field notes were taken to record information obtained from informal 
conversations and the observation of the medication administration process.  
Documents about organisational policies and guidelines of medication management 
were made available to the observer for review before data collection. This enabled the 
observer to understand the organisational requirements about the medication 
administration process. These documents were used as a benchmark for the 
identification of problems. Medication incident reports from the previous seven months 
were also collected and read. 
6.2.4. Ethical considerations 
The university’s ethics committee and the management of the aged care organisation 
approved all the study procedures.  
6.2.5. Data analysis 
A diagram depicting the general process of the morning medication round was 
developed using the workflow mapping method developed by Kmetz [17]. The diagram 






6.3.1. The organisation of medication to be administered  
Tablets were pre-packed in small plastic bags by the pharmacy according to the 
administration time and date. The bags were connected one by one in a roll for seven-
day use and stored in the cabinets in the medication room. A nurse working in the 
previous night shift removed the bags to be administered in the morning from the roll 
and organised them into the resident’s compartment in the medication trolley. 
Medication stored in a refrigerator would be taken out by the nurse working in the 
morning shifts. The other ordinary medications (e.g. puffers) were stored in the 
medication trolley. 
6.3.2. The common process of the morning medication round 
Figure 6.1 (A) illustrates the common work process of the morning medication round. A 
nurse could start with any resident who was ready for medication. Figure 6.1 (B) depicts 
the process of medication administration for a resident, including activities from 
locating a resident, preparing medication to documenting the administration. This 
process could occur in a resident’s room, a dining room, a lounge room or a corridor, 
depending on where the resident was and how the medication was to be given. For 
example, providing medication via a percutaneous endoscopic gastrostomy (PEG) feed 
happened in a resident’s room for privacy reasons.  
Nurses prioritised their tasks to meet residents’ needs. They attended to the residents 
who needed insulin before 8 a.m., the time when breakfast was served. Insulin might be 
the only medication given to these residents at this point, other medication was given 
later. Nurses gave nebulisers to residents who needed these after they finished breakfast. 
They attended to the residents who needed PEG feed at the end of a medication round. 
Nurses usually pushed the medication trolley in the unit for several rounds in order to 
administer medication to all the residents. 
During the medication administration process, the nurse also fulfilled residents’ 
requirements (e.g. turn on the TV), comforted depressed residents, communicated with 
peers and visitors for information about residents, checked information about unfamiliar 




small troubles may occur. For example, the bumping floor caused all the spoons fell off 
the moving trolley. The nurse had to pick them up, bring them to the wash up room and 
collect clean ones for use to feed medication to residents. 
 
Figure 6.1 A common process of the morning medication round and the process of 
medication administration for a resident. 
 
Nurses reported that establishing a good rapport with a resident was important to 
facilitate medication administration. For example, calling a resident by his/her preferred 
name, knowing medicine-taking habits (e.g. using a spoon or not), remembering their 
medication schedules and having successful strategies to deal with a person who refused 
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to take medication. One nurse mentioned that it was also important not to be worried 
about the time or, at least, not to show concern even if it was there, because residents 
could sense it and react negatively, even to the point of refusing the medication.  
6.3.3. Differences in individual nurses’ work process 
Although there was a common work process followed by nurses for medication 
administration, differences were observed. The majority of nurses followed the order of 
residents’ room numbers to administer medication and then moved to the dining room. 
But one PCW started from the rooms in a particular corridor, because she thought that 
medication administration for residents living in that corridor would take her the longest 
time. She felt that completing medication administration for those residents would make 
her less worried about not finishing work on time.  
Nurses were also observed taking out the medication from the refrigerator at different 
times during a medication round. One nurse took out the medication from the 
refrigerator right before the administration while the others placed the medication in the 
trolley at the beginning of the medication round. 
Instead of attending to residents one by one, two nurses were observed to prepare 
medication for the next resident while waiting for the present one to take the medication. 
This happened only when two residents were at the same place (e.g. the lounge) and one 
was able to take medication but the other could not. The nurse would provide 
medication to the capable person first. While waiting and overseeing the first resident to 
take the medication, the nurse would prepare medication for the other. This did not 
violate the organisational guideline because the resident was witnessed to take 
medication. 
6.3.4. Problems 
Documenting before providing medication to a resident or documenting for several 
residents at a time  
In Unit 2 where the paper-based medication administration records were used, nurses 
were observed to sometimes document before providing medication to a resident or to 




with the organisational policy which required a nurse to sign the medication chart 
immediately after administering the medication to the resident and before attending to 
the next person. In Unit 1 where the electronic records were used, this practice was not 
observed. 
Preparing medication for two residents at a time 
When administering medication in the dining room in Unit 2, one nurse was observed 
preparing medication for two residents at a time. This practice gave rise to the risk of 
wrong medication or wrong resident. 
Missing steps in the process of medication administration 
On one occasion, a nurse did not check whether a resident was in the room or not before 
preparing the medication. By the time she brought the medication into the resident’s 
room, she realised that the person was not there. This resulted in the nurse temporarily 
storing the prepared medication in the person’s compartment in the medication trolley 
and moved on to the next resident. This procedure may lead to the error of missed 
medication as it was similar to a description of the cause of a missed medication in a 
medication incident report: “Missed morning medication. Resident was not in room 
when I went to give her medication. Inadvertently did not give at a later time.”  
Three actions which did not appear to be compliant with the organisational guidelines 
were observed: 1) Some nurses poured the liquid medication into a small medication 
cup on the trolley without measuring at eye level to ensure accuracy; 2) According to 
the guideline, a nurse should wait at least one minute between puffs of multiple 
inhalations. However, this waiting step was only observed with one nurse; and 3) On 
one occasion, a nurse did not ask the registered nurse on duty for the permission to 
administer a pro re nata (PRN) medication to a resident. The guideline required that the 
decision on whether to give a PRN medication to a resident must only be made by a 
registered nurse. 
These actions which violated organisational guidelines were few in number and 





Medication administration in RAC homes, as in other healthcare settings [18], is a 
complex process with lots of activities conducted, tasks prioritised, information 
communicated and decisions made. Older people living in RAC homes are frailer, with 
more complicated health conditions, health care needs and more medication taken than 
their peers living independently [19]. A study examined medication administration 
errors in RAC homes found that 90% of the residents were exposed to at least one error 
[4]. Knowledge about the work processes in which errors occurred is necessary for 
identifying the causes of the errors. The complexity of the medication administration 
process must not be underestimated when developing strategy to reduce errors in RAC 
homes.  
Differences in how activities were organised were observed among individual nurses. 
These differences may result in different amount of time required to complete a 
medication round. Time constraint is known to be harmful to medication safety [8,9] 
because nurses had to administer large amount of medication within approximately 
three hours, so reasonable amount of time can be left between the morning medication 
round and noon medication round. At the same time, nurses had to meet the demands 
from residents and colleagues. It will be useful for the frontline nurses to know how to 
administer medication efficiently without violating the organisational guidelines, so as 
to ease their stress that caused by the time constraint. Such knowledge is also helpful for 
nursing managers to determine or develop the possible best practice.  
The sub-optimal behaviour of documenting before providing medication to a resident or 
documenting for several residents at once could be due to problems with paper-based 
documentation, which required a nurse to flip through pages to locate a resident’s 
medication record. When a resident’s documents could not be located easily, the process 
can be stressful and various less-than-optimal procedures can be adopted. As this 
problem was not seen with the use of the electronic medication administration records, 
it is likely that the electronic system is able to improve documentation practice. There is 
a need to understand how the electronic medication administration records can take 




Time will impact on how medications are administered to the residents [1]. The 
problems of preparing medication for two residents at a time and omitting some steps in 
medication preparation and provision are probably caused by the time constraint. 
Although incidents directly caused by these problems have not been seen, they are 
possible when these problems are combined with other barriers (e.g. interruption [12]). 
Both frontline nurses and managers should be aware of and understand these problems 
and the possible adverse consequences, so that improvement effort can be made and 
reach its goal.  
Limitations  
As the study was conducted in one RAC home, the generalisability of the results might 
be limited by the local organisational policy and staff behaviour. Direct observation 
may have a potential Hawthorne effect, which means that study participants under 
observation might change their work behaviour [20]. However, we found that 
participants seemed to be comfortable with the observer, perhaps because they had 
experience of giving in-job training to the nurse students.  
Conclusion 
This study generated knowledge about the detailed work processes that nurses followed 
to administer medication to residents in an RAC home. The results showed that 
although nurses followed a general work process to administer medication, individual 
nurses sometimes organised their work activities differently. The potentially harmful 
problems were identified and needed to be solved with consideration of the complexity 
of the medication administration process, nurses’ heavy workload and time constraints. 
The findings of this study will be useful for nursing managers to develop targeted 
strategies to improve the medication administration process, reduce or eliminate the 
errors and improve resident safety. Investigations into the impact of the introduction of 
the electronic medication administration records on the safety of the medication 
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Chapter 7. Nursing Time Spent on Administering Each Type of 
Medication in a Residential Aged Care Home 
Abstract 
This study aimed to examine nursing time spent on administration of each type of 
medication in an RAC home; to determine whether the administration time for residents 
differs by individual medication needs. Information on nurses’ time spent on medication 
administration is useful for estimation of nurses’ workload that is required to ensure 
resident safety.  
Nurses were observed over 12 morning shifts using a time-motion observational method 
at two high-care units in an RAC home. Field notes were also taken. On average, a 
resident took nine medications in the morning, seven of which were tablets. Some 
residents took up to four types of medication (3.6%), but most residents took one or two 
types of medication (83% of residents), six to ten tablets (52%), did not need tablets to 
be crushed or mixed in thickened fluid (62%) but needed a nurse’s help to take the 
tablets (67%). Medication administration per resident required an average of 200 
seconds. The administration time required per resident varied significantly by individual 
medication needs. Residents’ levels of medication needs must be considered when 
estimating nurses’ workload. 
Introduction 
Medication administration is prone to errors [1], because it is hindered by various 
factors such as residents’ intricate health conditions (e.g. swallowing difficulty) [2], 
nurses’ high physical and mental load [3], and the large amount of medication to be 
administered under time pressure [4, 5]. A three-month observational study found that 
90% of residents living in RAC homes were exposed to at least one error [6]. 
Time has a great impact on how nurses conduct activities and organize their work 
processes. Understanding the nursing time spent on medication administration is useful 
for the estimation and allocation of nurses’ workload in order to ensure resident safety. 




useful for performance monitoring, strategy development, internal management, and 
comparisons with other aged care systems.  
To date, studies examining the nursing time spent on medication administration in RAC 
homes are rare [8-10]. Dellefield et al. conducted a work sampling study to investigate 
how RNs use their time in day shifts in an RAC home [8]. They found that 31% of the 
time was spent on direct care, including medication administration. Using the same data 
collection method, Munyisia et al. quantified  the time spent on activities of nursing 
care staff — RNs, EENs, PCWs and recreation activity officers [9]. They found that 
RNs and EENs spent 18% of their time on this task. Thomson et al. broke the 
medication administration process into seven steps: preparing the medication trolley, 
locating and identifying the resident, preparing the medication, preparing a resident to 
receive medication, providing medication to the person, observing the person’s response 
in case of any immediate adverse event, and travelling back to the medication trolley 
[10]. The study found that preparing medication for a resident required 70 to 105 
seconds which was longer than providing medication (40 to 70 seconds).  
There is a lack of knowledge about the nursing time needed for administration of each 
type of medication, essential evidence for the planning and implementation of 
appropriate nursing resources to ensure safe medication management. With increasing 
numbers of very frail older people with complex medical needs entering RAC homes, 
the importance of this knowledge is growing.  
Therefore, this study examined nurses’ time needed for administration of each type of 
medication and whether the time needed per resident varied with the number of 
medications taken by a resident and the methods used by nurses for preparation and 
provision of medication.  
Methods 
7.2.1. Settings  
The study was conducted in two units of an RAC home. Residents living in the two 
units had an average age of 83 and an average stay of 12 months. 97% of the residents 





Seven nurses participated in the study- one RN, four EENs and two PCWs with 
Certificate IV Level II in medication management. Their average years of work 
experience in medication administration were 6.3 years (5 months to 13 years).  
7.2.3. Data collection 
Time-motion observation 
Time-motion observation requires an observer to follow one participant at a time and 
record the sequence of the activities and the time spent on  each by this person [11]. A 
pre-defined classification system of activities is needed to record these data.  
Nurses’ activities were identified through a five-day observation. A discussion of these 
activities with an experienced research RN with extensive work experience in RAC 
homes led to the first version of the classification system. This classification system was 
then validated by three nurses and two managers who worked in RAC homes. The final 
version of the classification system contained a total of 116 activities grouped into ten 
categories: medication management (i.e. preparation, provision and cleaning up), wound 
care, physical review (i.e. observation or assessment), infection control, verbal 
communication, documentation, print and fax, transit (e.g. walk), staff breaks and other 
activities.  
Structured field notes  
In the preliminary study, the observer recorded the different methods used by nurses to 
prepare and provide tablets (see Table 7.1). These methods were further validated in the 
pilot study. A structured field note sheet was designed to record current time, location, 
code of the resident, methods used for preparing tablets and methods used for providing 
tablets.  
Data collection procedure 
A single data collector performed the formal data collection from August to September 




two units. The commercial software InMotion Pro [12] was installed on an iPad to 
record the quantitative data. Structured field notes were taken on paper. 
Table 7.1 Methods used by nurses to prepare and provide tablets. 
Code Methods for tablet preparation 
0 Tablets were not crushed or mixed in thickened fluid. 
1 Tablets were not crushed but mixed in thickened fluid. 
2 Tablets were crushed and mixed in thickened fluid. 
Code Methods for tablet provision 
0 The resident took the tablets by himself or herself, the nurse did not wait while this was done. 
1 The resident took the tablets by himself or herself, but the nurse waited while this was done. 
2 The nurse helped the resident to take the tablets. 
3 The nurse provided tablets via a percutaneous endoscopic gastrostomy (PEG) feed. 
Note: tablets were pre-packed in a small plastic bag by the pharmacy and were crushed 
directly in the bag using a pill crusher, rather than in a vessel. 
7.2.4. Data analysis 
Time-motion data were exported to excel spread sheets. Data recorded in the structured 
field notes were entered into the excel spread sheets by matching the activity start time 
recorded by the iPad and the “current time” recorded in the structured field notes. 
Activities recorded during morning medication rounds were analysed in this paper (61 
out of 116 activities, 52.6%). They included activities of medication preparation and 
provision, cleaning up (e.g. disposal of clinical waste), infection control, verbal 
communication, documentation, transit and other activities. Types of medication 
prepared and provided by nurses to residents were tablets, liquid medication, powder 
medication, eye drops or ointment, injection, puffer or inhaler, nebulizer, patch, 
resource drink and topical medication for the body. Nurses’ time spent on preparation 
and provision of these medications and the use of PEG feed to provide medication were 
analysed. 
The unit of analysis was a resident. IBM SPSS version 19 was used for statistical 
analysis. The T test, the Mann-Whitney U test and the One-way ANOVA test were used 
for statistical comparisons (see Table 7.4). For a comparison between two groups, a 




When multiple comparisons were made, Bonferroni correction was applied. A 
statistically significant difference was indicated by p < 0.0167 (0.05/3) for comparison 
of three groups, and by p < 0.0125 (0.05/4) for comparison of four groups. 
7.2.5. Ethical considerations 
Ethical approval (number: HE09/043) was sought and granted by the university’s 
Human Research Ethics Committee and agreed by the management of the aged care 
organization. 
Results 
On average, a nurse spent three hours passing 315 medications to 35 residents in a 
medication round (standard deviation [SD] = 33 minutes, ranging from 2.3 hours to 4.5 
hours). As shown in Table 7.2, 32.3% of the time was spent on medication preparation, 
14.3% on medication provision and 4.4% on cleaning up. 3.5% of the time was used for 
infection control, 26.1% for verbal communication, 12.7% for documentation, 8.0% for 
transit and 5.5% for other. The total is greater than 100%, because some verbal 
communication occurred concurrently with other activities (e.g. providing medication to 
a resident and talking with the person at the same time).  
Table 7.2 Percentage of time nurses spent on activities and corresponding time in a 
three-hour morning medication round. 




Medication preparation 32.3% 58:8 
Medication provision 14.3% 25:44 
Cleaning up (e.g. putting eye drops back into 
the trolley, disposing clinical waste) 
4.4% 7:55 
Infection control 3.5% 6:18 
Verbal communication 26.1% 46:59 
Documentation 12.7% 22:52 
Transit 8.0% 14:24 





7.3.1. Average time spent on each type of medication 
On average, a resident took nine medications in the morning, seven of which were 
tablets. At both units, tablets and powder medication were the most widely used types 
of medication (see Table 7.3). Most of the medication required less than 30 seconds to 
prepare or provide. 
The PEG feed took the longest time for both preparation (47 seconds) and provision 
(147 seconds). The preparation of an injection took 37 seconds, followed by preparation 
of tablets (35 seconds), powder medication (often Movicol, 29 seconds) and 
puffer/inhaler (24 seconds).  
Table 7.3 Percentage of residents needing each type of medication and average 









Mean SD 95% 
confidence 
interval 











Tablet 97.5 100.0 35.0 26.0 32.3 37.7 43.5 42.0 38.5 48.5 
Liquid medication 6.6 13.3 19.9 12.9 15.6 24.2 28.1 35.2 8.6 47.6 
Powder medication 31.3 35.9 28.5 21.7 24.7 32.2 21.4 11.8 12.9 29.9 
Eye drops/ointment 10.1 18.5 8.7 4.9 5.5 11.8 23.9 14.9 19.8 27.9 
Injection 9.6 1.5 37.2 18.2 28.9 45.5 18.2 9.5 13.7 22.8 
Puffer/inhaler 10.1 12.8 24.0 17.5 17.7 30.3 17.2 12.8 12.7 21.7 
Nebulizer 3.5 3.6 19.5 12.1 11.8 27.2 24.9 13.4 15.3 34.5 
Patch 3.0 5.1 17.1 12.2 10.0 24.2 16.1 16.3 6.3 25.9 
Resource drink 5.6 4.6 14.7 9.9 9.6 19.8 25.4 28.7 -4.8 55.5 
PEG feed 6.1 0.0 45.6 29.8 26.7 64.5 146.9 97.8 65.2 228.7 
 
Providing tablets to a resident was the second most time-consuming activity (44 
seconds). This was followed by providing liquid medication (28 seconds), a resource 
drink (25 seconds), nebulizer (25 seconds), eye drops or ointment (24 seconds) and 




observed because this task was allocated to care workers who provided personal care 
(e.g. shower) to residents. 
7.3.2. Time spent on a resident 
Medication administration to 419 residents was recorded, with 211 in Unit 1 and 208 in 
Unit 2. The average time needed per resident was 200 seconds (SD = 119 seconds). The 
activities during this time may include preparation and provision of various types of 
medication, bringing medication to the resident, talking with the resident, travelling 
back to the medication trolley, documentation, and hand wash. 
Although a resident might take up to four types of medication, 82% of the residents 
took only one or two types. 52% of the residents took six to ten tablets, 62% did not 
need the tablets to be crushed or mixed in thickened fluid and 67% needed a nurse’s 
help with taking the tablets (see Table 7.4). 
No significant difference was found between the two units in the average time a nurse 
spent on a resident (see Table 7.4). However, the time increased significantly with the 
number of types of medication taken by the residents. The average time spent on a 
resident who took one type of medication was 144 seconds, but the time almost tripled 
to 404 seconds when four types of medication were needed. 
When a resident needed one to five or six to ten tablets, the time required for preparing 
these tablets was 30 to 40 seconds, significantly less than the time needed for preparing 
more than 11 tablets (55 seconds). However, when providing tablets, six was the tipping 
point. A resident having fewer than six tablets needed an average of 40 seconds, 
significantly less than for those who had six tablets or more (46 seconds for 6-10 tablets 
and 62 seconds for 11-20 tablets).  
As shown in Table 7.4, when preparing tablets for a resident, crushing and mixing 
tablets in thickened fluid (code 2) took 56 seconds on average, significantly longer than 
not crushing or mixing and not crushing but mixing the tablets in the thickened fluid 
(code 0: 24 and code 1: 30 seconds). There were also significant differences in the time 
needed for providing tablets when the resident took the tablets by himself or herself 




the tablets (code 2: 45 seconds) and when the nurse provided tablets via a PEG feed 
(code 3: 94 seconds). Cases where residents took tablets by themselves while the nurse 
did not wait (code 0) accounted for 19% of the residents. 
Table 7.4 The average time a nurse spent on a resident and on preparing and 
















Lower Upper Lower Upper Lower Upper 
Unit 
Unit 1 - 198*
a
 122 182 215 34
a
 27 30 39 53
a
 54 45 62 
Unit 2 - 201
a
 115 186 217 42
a
 28 37 46 38
a
 29 33 43 
Number of types of medication taken by a resident 
1 type 42.0 144
a
 93 131 158 - - - - - - - - 
2 types 40.6 211
b
 108 195 227 - - - - - - - - 
3 types 13.8 283
c
 110 254 312 - - - - - - - - 
4 types 3.6 404
d
 98 350 459 - - - - - - - - 
Number of tablets taken by a resident 
1-5 tablets 36.5 182
a
 132 161 203 31
a
 21 26 35 40
a
 44 30 49 
6-10 tablets 51.6 210
b
 115 195 226 38
a
 27 34 42 46
b
 36 40 51 
11-20 tablets 11.7 213
b
 83 189 237 55
b
 36 43 67 62
b
 69 40 84 
Methods for preparation of tablets for a resident 
0 61.6 187
a
 108 173 200 24
a
 18 21 27 - - - - 
1 6.4 192
ab
 154 131 252 30
a
 13 25 36 - - - - 
2 29.6 229
b
 123 207 251 56
b
 29 51 61 - - - - 
Methods for provision of tablets to a resident 
0 19.1 159
a
 106 135 183 - - - - - - - - 
1 7.6 193
abc
 91 160 226 - - - - 30
a
 36 15 44 
2 67.3 205
b
 118 191 219 - - - - 45
b
 42 40 50 
3 2.1 318
c
 123 223 412 - - - - 94
c
 52 54 134 
* The  same  superscript  letter  between  measurement items  represents  no  significant  
difference  in  the  time.  Different  superscript  letters  between  measurements  denote  





Morning medication round is time-consuming, with lots of activities required during 
this process. Nurses spent an average of three hours on this nursing task, equivalent to 
37.5% of the time in an 8-hour morning shift. This proportion is higher than 31% and 
18% found by previous studies [8, 9], possibly due to the different duties and workload 
of the participants and the different data collection methods.   
The time required for a medication round ranged from 2.3 to 4.5 hours, a 2.2-hour 
difference. This may suggest that the individual practice, organization of activities and 
work processes are quite different among nurses. Therefore, the possible best practices 
need to be determined and implemented for safe, timely and efficient medication 
administration [13]. 
As in a previous study [10], medication preparation required more time than medication 
provision. Medication preparation took the largest proportion (32.3%) of the nursing 
time spent on a medication round, more than twice as much as the time spent on 
medication provision (14.3%). The medication preparation activity defined in this study 
was the preparation itself (e.g. crushing tablets). It did not include identification of 
medication from the medication trolley, review of related information on medication 
administration record or other activities before providing medication to the resident. The 
large amount of time spent on medication preparation emphasizes the importance of this 
activity. 
A nurse only spent 3.5% of the time on infection control, equivalent to 6.3 minutes in a 
three-hour medication round for 35 residents and 10.8 seconds per resident. Infection 
control activities include the use of gloves and cleaning hands in this study. The hygiene 
of nurses’ hands is important for the health of residents living in RAC homes [14]. 
Nurses use alcohol-based hand rub or water to clean their hands. Alcohol-based hand 
rub was used most often. It is recommended that the duration of a water hand wash 
episode is 40 to 80 seconds and the duration of alcohol-based hand rub episode is 20 
seconds [15]. The frequency and duration of infection control activities need to be 





This study provides knowledge of nurses’ time spent on preparing and providing each 
type of medication to residents with different levels of medication needs in an RAC 
home. The time required per resident varied with individual medication needs. When 
residents’ medication needs change (e.g. the number of medication or the type of 
medication changes), the time needed for medication administration will change 
accordingly. Therefore, it is important for nursing managers to take into consideration 
the current levels of residents’ medication needs when estimating nurses’ workload 
involved in this nursing task. This knowledge is also useful for making evidence-based 
decisions on task re-allocation and staffing to adapt to the change and to ensure 
medication safety for residents.  
Similar studies in other RAC homes are needed to validate and enrich this knowledge. 
Further research may investigate the differences between individual nurses in 
conducting medication administration to facilitate the establishment of best practice [13]. 
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Chapter 8. The Impacts of an Electronic Medication Administration 
Record System in a Residential Aged Care Home 
Abstract 
This study aimed to examine the documentation time, process, benefits and unintended 
adverse consequences of using an eMAR system compared with paper-based records in 
an RAC home. 
Time-motion observation, taking of field notes, informal conversation and document 
review were used to collect data in two units of an RAC home. Each unit had one 
medication nurse. Seven nurses were observed over 12 morning shifts. Unit 1 used the 
eMAR system and Unit 2 used paper-based records, with 38 beds and 40 beds, 
respectively.  
In a three-hour medication round, a nurse at Unit 1 spent 21 minutes on documentation, 
4 minutes less than the time a nurse spent at Unit 2 (25 minutes). A problem which 
violated the organisation’s documentation requirement was observed with the use of the 
paper-based records, that is, documenting before providing medication to a resident. 
This problem was recorded 22 (10.58%) times out of 208 medication administration 
processes in the morning and 19 (13.19%) times out of 144 medication administration 
processes at noon. However, it was not observed with the use of the eMAR system. 
Benefits of introducing the eMAR system included improving nurses’ compliance with 
documentation requirements, freedom from the error of signing twice, reducing the 
possibility of forgetting to medicate a resident, facilitating nurses to record the time of 
medication administration to a resident and increasing documentation space. 
Unintended adverse consequences of introducing the eMAR system included inadequate 
information about residents, delayed addition of a new resident’s medication profile in 
the records, nurses’ forgetting to medicate a resident due to power outage of the 
portable device and inefficient free-text data entry on the portable device. 
The impacts of the eMAR system can be both positive and negative. Work processes 
and technology devices related to the use of the eMAR system need to be carefully 





Managing medication for the frail elderly is challenging [1]. Research has found that 
residents living in RAC homes were prescribed significantly more medications than 
those living independently [2]. International studies found that residents in RAC homes 
were prescribed an average of seven to nine medications [3-5]. As various healthcare 
workers such as doctors, pharmacists and nursing care staff collaboratively work in the 
medication management process [6], and each needs to make specific decisions and 
actions, this process can be error-prone [7].  
It is believed that an eMAR system can reduce medication errors and improve 
efficiency [8, 9]. This expectation has driven some RAC homes to implement an eMAR 
system. However, there is a paucity of empirical evidence to suggest whether and how 
an eMAR system can meet the stated expectations.  
Vogelsmeier et al. used multiple methods including observation, process mapping, key 
informant interviews and field notes to explore workarounds to an eMAR system in five 
RAC homes [10]. The eMAR system was used on a portable device with a touchscreen. 
The study found that there were some workflow blocks intentionally designed in the 
eMAR system to improve resident safety, for example documenting after preparing 
medication and documenting again after providing medication. However, staff overrode 
these blocks because they felt that they were cumbersome or time consuming. The study 
also found some unintentional adverse blocks (e.g. limited fax capacity). The staff had 
to work around these blocks in order to complete tasks.  
The study conducted by Vogelsmeier et al. was part of a larger study summarized by 
Scott-Cawiezell et al. [1]. Scott-Cawiezell et al. reported that implementation of the 
eMAR system was guided by the medication safety team of each RAC home. Use of the 
eMAR system created some benefits such as shortened medication order entry process, 
improved clarity of the medication administration records and provision of real-time 
data to the healthcare provider. However the use of the eMAR system could not solve 
the workaround issue in isolation. An effective mechanism needed to be developed by 
the medication safety teams, in consideration of the functionality of the eMAR system 




The findings from these studies suggest that the actual way that an eMAR system is 
used by the staff on the floor may limit the effectiveness of the system and prevent 
realisation of the expected benefits. More evidence about how an eMAR system can be 
used effectively to improve resident safety and documentation efficiency is needed. This 
will direct management in designing relevant, targeted intervention mechanisms to 
improve the effectiveness of eMAR. 
The study reported here aimed to investigate the impact of an eMAR system in an RAC 
home. It addressed the following three questions: 1) How much time do nurses spend on 
documentation using the eMAR system compared with paper-based records? 2) What 
are the processes that a nurse might follow in use of the eMAR system or paper-based 
records to medicate a resident? 3) What are the benefits and unintended adverse 
consequences of introducing the eMAR system? 
Methods 
Multiple methods were used to collect both quantitative and qualitative data in morning 
shifts in two units in an ageing-in-place RAC home. 
8.2.1. Settings and the participants 
Ninety-seven percentage of residents living in the two units required a high level of care. 
Their average age was 83 years old and the average length of stay was one year. Unit 1 
had 38 beds and Unit 2 had 40 beds. The two units shared one medication room in 
which medications were stored and medication trolleys were placed. Each unit had an 
office where the staff could complete documentation. Unit 1 used the eMAR system 
while Unit 2 used paper-based records for medication administration. 
Seven medication staff members who worked regularly on morning shifts in the two 
units participated in the study. They comprised one registered nurse, four endorsed 
enrolled nurses and two PCWs with Certificate IV Level II in medication management. 
Their average years of work experience in medication management were six years, with 
a minimum of five months to a maximum of 13 years. At Unit 1, only the endorsed 





8.2.2. The eMAR system 
The eMAR system at the RAC home had been in use for 18 months. They were 
accessible on five desktop computers and at the point-of-care on two touchscreen 
portable devices. 
Each nurse was assigned a unique user name and password to log into the eMAR 
system. After logging in, a nurse could choose the start time of a medication round. The 
nurse could then view a resident list showing who needed medication during this round. 
Each record on the list clearly noted medication ‘status’, the person’s ‘room’, ‘first 
name’ and ‘last name’. The ‘status’ could be blank or display ‘complete’ or ‘missed’ to 
indicate whether or not a resident had taken medication. The blank status suggested that 
the nurse had not yet attended the resident. ‘Complete’ suggested that the nurse had 
medicated the resident and the person had taken all the medications. ‘Missed’ suggested 
that the nurse had attended the resident but did not administer part or all of the 
medication, for example because the resident refused.  
Clicking on a record, the nurse could further review a resident’s profile, including name, 
photo, allergies, special instructions and alert to the due date of non-daily medication. 
Afterwards, the nurse could click on the ‘confirm’ button to confirm that this profile 
matched the resident who was to be medicated.  
This step was followed by a review of information at the top of the screen giving the 
resident’s name, number of packed medications and whether the person had unpacked 
or short-course medication. Medication for the selected medication round time was also 
presented. Each medication record had a checkbox for the nurse to record the 
completion of administering this medication, ‘drug name’, ‘frequency’, ‘dose’, and 
‘note’ for any comment about this administration.  
If all medication had been ticked or a reason had been entered for missed medication, 
the nurse could hit the ‘done’ button to return to the resident listing screen. If any 
medication was not ticked, the eMAR system would prompt the nurse to enter a reason 
for the missed medication. 
Reasons for a missed medication or administration of a pro re nata (PRN) medication 




After documentation of this data, the system would automatically populate the data into 
the progress notes. 
During a medication round, new data were stored on the portable device. At the end of 
the round, the nurse connected the device to the internet so as to synchronize the data 
with the database. When logging out, the eMAR system would alert the nurse if there 
was a resident whose medication chart had not been signed. 
The eMAR system recorded the time of medication administration automatically, and it 
could also call nurses’ attention to changes and errors in a resident’s medication profile. 
The short-course medication and nurse-initiated medication charts were not provided by 
the eMAR system. They were recorded on paper-based charts. 
8.2.3. The paper-based records 
At Unit 2, nurses used paper-based medication administration records. Each resident 
had several pages of the records which might include some or all of the following charts 
or sheets:  
 a medication administration time chart  
 a primary medication chart  
 a packed medication signing sheet 
 a non-packed medication signing sheet 
 a short-course medication signing sheet 
 a PRN medication signing sheet 
 telephone orders  
 nurse-initiated medication signing sheet 
Each signing sheet could be used to record information for a month. There was space to 
sign to signify the completion of each medication during a pre-defined time slot (e.g. 
morning). When signing for an administered medication, a nurse needed to write down 




designated letter which provided a pre-defined reason (e.g. ‘N’ for no stock, ‘R’ for 
refuse and ‘H’ for hospital). During a medication round, the nurse also used an insulin 
administration book and a pain patch documentation book.  
8.2.4. Data collection methods 
Both quantitative and qualitative data were collected using four methods: time-motion 
based observation, informal conversation with medication staff, field notes and 
document review. Time-motion observation has been used by previous studies to 
evaluate the care processes in RAC homes [11, 12]. It requires an observer to follow 
one participant at a time and sequentially record the time taken for the person to conduct 
an activity, using a pre-defined activity classification system (see Chapter 5). The 
documentation activities were renamed to allow comparison between the paper-based 
records and the eMAR system (see Table 8.1). 
Short informal conversation between the observer and the participant was conducted to 
collect information about what the participant liked or disliked about the electronic or 
paper-based records. The content of the conversation was included in the field notes. 
Other information that was not obtained from the time-motion recording and the 
informal conversation, but observed by the data collector, was also recorded in the field 
notes.  
Document review was also conducted. It included the organisation’s documentation 
requirements and seven-month medication incident reports in the RAC home. 
Table 8.1 Documentation activities during a medication round 
Documentation activities during a medication round 
Locating a resident's record (medication-related)  
Locating a resident's record (non-medication-related) 
Reading a resident's record  (medication-related) 
Reading a resident's record (non-medication-related) 
Documenting on a resident's record  (medication-related)  
Documenting on a resident's record (non-medication-related) 
Reading/writing on the paper note or the handover sheet  





8.2.5. Data collection 
A single data collector observed one participant on each day (6:30 a.m. to 3 p.m.) for 12 
days, six in each unit. Time-motion data were recorded using commercial software 
InMotion Pro [13] installed on an iPad. Field notes were taken on paper. 
8.2.6. Data analysis 
Work processes of nurses using the eMAR system and the paper-based records in a 
medication administration process for a resident are shown in Figures 8.1 and 8.2. The 
workflow mapping method proposed by Kmetz [14] was used for its easy readability. It 
contains five visually distinct symbols: rectangle representing processes and activities, 
diamond representing two mutually exclusive decisions, circle representing start and 
stop, single direction arrow representing material or information flow and document 
representing paper input or output. The diagrams were validated by a registered nurse 
and two endorsed enrolled nurses.  
Data recorded in the iPad were exported to Microsoft Excel files for statistical analysis. 
The unit of analysis was each activity. The Z test was conducted to compare the time 
nurses spent on each documentation activity between the two units. A statistically 
significant difference was assumed when the p value was less than 0.05. Field notes 
were entered into Word files for analysis. 
8.2.7. Ethics approval 
Ethics approval was given by the Ethics Committee of the University of Wollongong 
subject to the approval of the management of the RAC home, which was subsequently 
provided. 
Results 
8.3.1. Time nurses spent on documentation activities in a medication round 
Table 8.2 shows the percentage of the time nurses spent on documentation activities 
during a medication round at the two units. The total amount of the time nurses spent on 
documentation at Unit 1 was significantly less than it was at Unit 2 (Unit 1:12% vs. 
Unit 2: 14%, p=0.011), a difference of 4 minutes (21 minutes vs. 25 minutes) in a three-




In terms of medication-related documentation activities, the time nurses spent on 
locating, reading and documenting at Unit 1 was significantly less than it was at Unit 2 
(Table 8.2). In contrast, non-medication-related locating and reading activities at Unit 1 
required significantly more time than they did at Unit 2. However, there was no 
significant difference between the two units in the non-medication-related 
documentation time. The time spent on the paper note, the handover sheet and the other 
activities was not significantly different between the two units.  
Nurses at Unit 1, who used the eMAR system, also did some paper-based 
documentation which accounted for 15% of the total documentation time, equivalent to 
3 minutes in a three-hour medication round. Paper-based documentation accounted for 
71% of nurses’ time spent on documenting non-medication-related information, 69% of 
nurses’ time was spent on locating non-medication-related information, and 
approximately 50% of nurses’ time was spent on reading medication-related or non-
medication-related records.  
8.3.2. Medication administration process for a resident using the eMAR system or 
the paper-based records 
Figure 8.1 shows the work processes of medicating a resident using the eMAR system. 
A nurse ticked the checkbox for each medication either before or after providing it (bold 
boxes in Figure 8.1). However, ticking the checkbox did not enter data into the eMAR 
system. Only by clicking the ‘done’ button would the data be recorded in the system. 
The nurse always only hit the ‘done’ button after providing the medication. 
Figure 8.2 illustrates the medication administration processes using paper-based records. 
In View 1, ‘provide medication’ is before ‘document on the resident’s charts’, whereas 
in View 2, they are in the reverse order. View 1 was compliant with the organisation’s 
requirement that documentation be done after providing medication. The process shown 
in View 2 does not appear to be compliant with the requirement. The time-motion data 
showed that this problem was recorded 22 (10.58%) times out of 208 medication 
administration processes in the morning and 19 (13.19%) times out of 144 medication 





Table 8.2 The percentage of time nurses spent on each documentation activity in a 
medication round at the two units. 
Activities 







% of paper 
documentation 






Total documentation 11.75 (10.51 - 
12.99) 
14.97 14.10 (12.79 - 
15.42) 
0.011 
Locating a resident's record 
(medication-related)  
3.53 (3.06 - 4.01)  9.16 5.92 (5.16 - 6.69) <0.0001 
Locating a resident's record 
(non-medication-related) 
0.29 (0.13 - 0.46) 68.62 0.08 (0.01 - 0.15) 0.019 
Reading a resident's record  
(medication-related) 
0.42 (0.23 - 0.61) 48.96 0.84 (0.62 - 1.07) 0.005 
Reading a resident's record 
(non-medication-related) 
0.53 (0.08 - 0.98) 50.00 0.03 (-0.01 - 0.08) 0.032 
Documenting on a resident's 
record  (medication-related)  
4.57 (3.88 - 5.27) 7.80 5.88 (5.10 - 6.66) 0.014 
Documenting on a resident's 
record (non-medication-
related) 
0.58 (0.32 - 0.83) 70.68 0.41 (0.19 - 0.64) 0.352 
Reading/writing on the paper 
note or the handover sheet  
1.12 (0.81 - 1.44) 0.81 (0.49 - 1.14) 0.177 
Other 0.32 (-0.13 - 0.77) 0.11 (-0.01 - 0.23) 0.379 
Statistically significant difference between the two units was assumed when the p value 





Figure 8.1 Two ways of using the eMAR system during a medication 
administration process for a resident. 
(Difference is emphasised with bold boxes)  
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Figure 8.2 Two ways of using the paper-based medication administration records 
during a medication administration process for a resident. 
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8.3.3. The impacts of the eMAR system 
The impacts of the eMAR system are summarised in Table 8.3.  
Table 8.3 The impacts of the eMAR system. 
Benefits Unintended adverse consequences 
 Improving nurses’ compliance with 
organisation’s documentation requirements 
 Freedom from the error of signing twice 
 Reducing the possibility of nurses’ forgetting 
to medicate a resident 
 Facilitating nurses to record the time of 
medication administration to a resident 
 Increasing documentation space 
 Inadequate information about residents in the 
eMAR system 
 Delayed addition of a new resident’s 
medication profile in the eMAR system 
 Nurses’ forgetting to medicate a resident due 
to power outage of the portable device  
 Inefficient free-text data entry 
 
 
Benefits with the use of the eMAR system 
Improving nurses’ compliance with documentation requirements. The organisation’s 
documentation requirements clearly defined that the documentation should be done 
before moving on to the next person. When using the paper-based records, the nurses 
sometimes gave several residents medications before signing their charts. Nurses might 
do this in an attempt to save time, but it did not comply with the organisational protocol. 
This problematic documentation practice was not observed when using the eMAR 
system. 
Freedom from the error of signing twice. When there was one-month signing space 
available on one piece of paper, this provided plenty of chances for signing a 
medication twice under two dates. One error recorded in the medication incident reports 
was that a nurse signed the medication chart twice when using the paper-based records 
because she forgot that she had done it after interruption by other care staff in the 
medication administration process. The eMAR system had alleviated this error by 
letting a nurse select the medication round time immediately after logging into the 
system and recording the date and time of this round.   
Reducing the possibility of nurses’ forgetting to medicate a resident or to sign on 




which resident had or had not been given medication. If a resident had not been 
medicated or chart not signed, the ‘status’ of this person in the eMAR system would be 
blank. It was easy for the nurse to notice it, otherwise the eMAR system would prompt 
the nurse with a message about it.  
This was much more convenient than using the paper-based records. When using paper-
based records, nurses invented a technique to help them remember who had or had not 
taken medication. They pulled the first page of a resident’s paper records half out to 
indicate that the person had not been medicated. After the person was given medication, 
they pushed the page back. Nurses also flipped through the record book at the end of a 
medication round to check if all the medication charts were signed. However, 
sometimes nurses did not do these procedures. 
Facilitating nurses to record the time of medication administration for a resident. 
Nurses mentioned that, if a resident had the same medication at both morning and noon, 
they would try to leave the time gap between the two administrations as long as possible. 
Therefore, they needed to know when a medication was given to the resident in the 
morning. The eMAR system recorded the time of medication administration and it was 
easy to access this information next time. It was not easy to do this with the paper-based 
record. 
Increasing documentation space. The eMAR system provided free-text space for a 
nurse to document extra information. For example, the nurse could document the reason 
for missed medication by selecting the pre-defined reasons from a drop-down list, or 
type in the reason in the free-text box. When using the paper-based records, such 
information could only be noted using the pre-defined letters, because of a lack of space 
to write more. Any further information was documented on the paper note or the 
handover sheet.  
Unintended adverse consequences with the use of the eMAR system 
Inadequate information about residents. One nurse expressed her need to review what 
medication had been given to a resident in previous shifts. This could be done easily in 
paper-based records. Paper-based records provided a good overview of the history of 




over 24 hours and one month displayed on one page. However, data in the eMAR 
system on a portable device were cleared at 12 a.m. every day. Data recorded from 
shifts in previous days were not accessible on the device at the point-of-care, but on 
desktop computers, as they were synchronized in the database.  
The common weakness of both the eMAR system and the paper-based records was not 
providing nurses with the convenience of sharing information about how a resident took 
a medication. Sharing information about what methods should be used to provide 
medication to a resident was needed in order to maintain quality of care and promote 
person-centred care. Although this information could be given by the eMAR system in 
the ‘special instructions’ box, this was not done. We observed that, to provide the same 
medication to the same resident, different nurses used different methods. For example, a 
nurse fed a resident with spoon but another one let the person take the medication by 
himself. 
Delayed addition of a new resident’s medication profile in the eMAR system. When a 
new resident was admitted to the RAC home, it took approximately five days for the 
pharmacy to upload the person’s medication profile into the eMAR system. During this 
period, nurses had to document for this person on paper-based records. After a long and 
stressful medication round, nurses may forget to medicate the new person or forget to 
sign on the charts, since all the other residents’ records were in the eMAR system 
except this person. The only way to prevent this oversight was for the nurse to check the 
paper-based records at the end of the medication round. In one case, while checking the 
paper-based records, the nurse found that she forgot to give medication to a resident, so 
she went back to give medication to that person. 
Nurses’ forgetting to medicate a resident due to power outage of the portable device. 
The battery life of the portable device was usually long enough for one medication 
round, but power outage was observed once in the middle of a round. The portable 
device prompted a low battery message at the bottom right corner on the screen, 
however the nurse failed to notice and the device was powered off a few minutes later.  
As the nurse did not properly log out of the system and connect the device to the 




another portable device. Although the nurse used the other device to continue the 
medication round, she could only rely on her memory about who had or had not been 
medicated. This resulted in the nurse forgetting to medicate a resident, but fortunately 
the person came to the nurse for his medication. 
Inefficient free-text data entry. Staff also mentioned that the touchscreen of the device 
was not sensitive enough. One nurse stated that it would be good to have a keyboard to 
use during a medication round, so they did not need to hit the on-screen keyboard, 
which was not really easy for free-text data entry.  
Discussion 
8.4.1. Impact on nurses’ time spent on documentation 
One of the original expectations for the introduction of eMAR system was to reduce 
nurses’ time spent on documentation to give nurses more time on direct resident care. A 
previous study in RAC homes reported that after using eMAR system, the number of 
medications given per hour increased from approximately 40 to 57 [1], indicating 
improved documentation efficiency. However, our study found that the reduction in 
documentation time was small, possibly due to the already small amount of time spent 
on documentation activities (less than 30 minutes in a medication round). This may 
suggest that the use of the eMAR system may not make a major contribution to 
improving documentation efficiency. However, our study was conducted in one RAC 
home, and this may limit the generalizability of this finding. 
8.4.2. Impact on the medication administration process for a resident 
A previous study found nurses overrode important safety workflow blocks designed 
intentionally in the eMAR system because they were time consuming [10]. Our study 
found that the use of the eMAR system can positively change nurses’ documentation 
behaviour, improving their compliance with the organisational protocol. This may be 
because it was not as easy for nurses to quickly switch between different residents’ 
entries in the eMAR system as with the paper-based records.  
Correct documentation behaviour can facilitate nurses in recording accurate data, which 
are important for managing quality of care and resident safety. As nurses’ 




eMAR system must consider the efficiency of using the eMAR system in reality when 
designing safety features in the eMAR system. If these safety features can be seamlessly 
integrated into nurses’ work processes, they can positively shape the work processes 
and contribute to resident safety. 
8.4.3. Benefits and unintended adverse consequences of introducing the eMAR 
system 
Medication administration requires high concentration, so nurses’ cognitive load in the 
medication round is high. If interrupted, nurses may forget to medicate a resident or 
sign on medication charts. The eMAR system can reduce the possibility of such events 
by providing functions to remind and alert nurses. However, this benefit can be 
hindered by related work processes that were not integrated effectively with the eMAR 
system and device deficiencies have fostered an error-prone environment. This suggests 
that processes and devices that will interface with the eMAR system need to be 
carefully designed to facilitate the effective use of the eMAR system. 
The eMAR system allowed nurses to focus on medications that are due in a specific 
time frame [1, 8]. This feature can prevent dating and timing errors. However, it did not 
meet nurses’ need to review information from previous shifts. This suggests that nurses 
have multiple requirements in the amount of information given by the eMAR system 
when administering medication. When designing the eMAR system, the designers must 
understand when nurses will need what information and give nurses the flexibility of 
accessing the needed information in the eMAR system. 
The increased documentation space, especially the free-text space, provided by the 
eMAR system compared to the paper-based records offered an opportunity for 
important medication-related information to be documented and stored immediately. 
However, the speed of entering free-text data can be a concern to nurses who aim for 
high efficiency. The managers of RAC homes may consider providing physical 
keyboards to facilitate quick free-text data entry, but also need to consider the physical 
space available on the medication trolley which has been filled with the portable device, 




Despite the increased documentation space in the eMAR system, some useful 
information (e.g. use a spoon to provide medication) about residents has not been shared 
in the eMAR system, which should have facilitated person-centred care. Nursing 
managers need to develop strategies to collect and enter these data about residents’ 
personal preference in taking medication. This information will be useful for nurses in 
sharing knowledge and facilitating caring for new residents, especially in this high staff 
turnover care environment.  
Conclusion 
This study provides information about the time nurses spent on documentation, the 
medication administration processes using the eMAR system and paper-based records 
and the impact of the eMAR system in an RAC home. Although the eMAR system does 
not substantially save the documentation time, it has the potential to improve nurses’ 
compliance with an organisation’s documentation requirements. The eMAR system can 
help reduce the possibility of nurses’ forgetting to medicate a resident, however if the 
work processes and the devices related to the use of the eMAR system are not carefully 
designed, this benefit may be reduced. 
To maximise the benefits of introducing the eMAR system, managers need to be able to 
predict and plan for the unintended adverse consequences before purchasing and 
implementing the system. They need to consider, for example, whether the system 
meets daily documentation needs, how the staff on the floor will actually use the system 
and whether specific work processes should be adjusted to support efficient work rather 
than hindering efficiency or providing chances for potential errors. The eMAR system 
designers must fully understand what information is needed by nurses at what time and 
in what format in order to effectively support medication administration.  
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Chapter 9. Fitting Clinical Workflow: The Case for Wound Care in a 
Residential Aged Care Home 
Abstract 
Residential aged care homes have, or are in the process of implementing, EHR systems 
to improve quality of care and reduce cost. For the system to deliver benefits, it must 
support nursing tasks and be seamlessly integrated into the nursing workflow. To 
identify whether and how an EHR system can do this most effectively, direct 
observation was conducted in an RAC home on nurses’ use of an EHR system for 
wound care.  
The work processes of wound care and its documentation were investigated. Problems 
in the use of the EHR system were identified: 1) functional deficiencies of the EHR 
system which included a lack of functions to remind nurses of the existence of a wound 
chart, unavailability of an existing function when needed and a lack of sufficient detail 
in the information provided; 2) a lack of portable devices to allow nurses to access the 
EHR system at the point-of-care, resulting in nurses using paper for point-of-care 
documentation. The findings suggest that continuous improvement in both the EHR 
system and its management is required to achieve integration of people, task, process 
and technology for the optimal benefits of EHR. 
9.1. Introduction 
Many RAC homes have implemented EHR systems in order to improve quality of care, 
resident safety, efficiency and reduce costs [1]. However, to date, there is little 
understanding of how EHR systems support nurses in the delivery of care, such as 
wound care, palliative care or pain management to residents. To fill this knowledge gap, 
this study investigated the processes of nurses’ use of an EHR system for wound care in 
an RAC home. 
The integration of an EHR system into an existing work environment involves people, 




relevant work processes. The role of an EHR system in this process is to facilitate task 
completion by providing needed functions.  
For an EHR system to bring optimal benefits to nursing care, the system has to support 
nurses in their task completion. For example, to help a nurse complete the task of 
documenting vital signs (e.g. blood pressure) of a resident, an EHR system needs to 
provide the electronic chart of vital signs and a search function for a nurse to locate this 
chart in the system. In addition to providing adequate functional support [2], EHR 
systems need to be seamlessly integrated into the work processes to ensure quality of 
care and resident safety [3], which means that it must provide appropriate support for a 
user whenever the support is needed.  
To achieve the optimal benefits of EHR, the system needs to both meet users’ needs and 
fit in with their work processes and the users need to adjust or redesign their work 
processes to accommodate the use of the system [2, 5]. For example, Baron et al. 
reported their experience in integrating an EHR system into a primary care setting in the 
USA [6]. To accommodate the use of the EHR system, they redesigned the workflow 
for the delivery of care. Although this process was extremely stressful and increased 
patient waiting time at the beginning, the situation improved six months later when staff 
became more confident with the new work processes and the use of the EHR system. 
The final benefit was reduced patient waiting time. 
Wound care is one of the essential nursing tasks to maintain patients’ skin integrity. 
Several wound care management systems have been developed. For example, Mobile 
Personalized Woundcare System™ (Mobile PWS™) [7], WoundRight [8] and 
WoundRounds® [9]. All three systems were used on portable devices, but the first two 
did not require internet connectivity. All provided functions to document wound 
assessment information, track wound progress and generate a report. Uniquely, Mobile 
PWS™ allowed a nurse to order wound dressings and set alerts for future care actions. 
WoundRounds® provided wound image taking function. Both systems also provide a 
function to create a treatment plan. 
Despite these systems developed specifically for wound care, the process of providing 




received very little research attention. One study was found which assessed 
WoundRounds® in an American RAC home [9]. It used a questionnaire survey to 
evaluate the system’s ease-of-use and effectiveness for wound management. It found 
that within two months, the system was easier for nurses to use. The effectiveness for 
wound management was also improved.  
In order to understand whether and how an EHR system supports nursing care in the 
context of Australian RAC homes, our study focuses on investigating nurses’ wound 
care processes and their use of the system for documentation. 
9.2. Methods 
Direct observation was conducted in a non-profit, aging-in-place RAC home from June 
to September 2013. A single observer followed nurses and recorded their wound care 
and how they documented it, either in an EHR system or on paper in morning shifts. 
Informal conversations were conducted whenever questions arose. Field notes were also 
taken. The research was approved by the ethics committee of the University of 
Wollongong. Access to the facility was given by the management of the aged care 
organisation. Written consent was obtained from each participant before the observation 
started. Four nurses worked in a morning shift, with each of them looking after about 35 
residents. Nurses who participated in the study were RNs, EENs and PCWs with 
Certificate IV Level II.  
A web-based EHR system was implemented in 2009. All nursing care staff received a 
30-minute one-on-one training three months before the implementation of the system. 
Staff who were newly employed after the introduction of the system was trained by 
their peers. A comparison of the time nursing care staff spent on documentation before 
and after the implementation could be found in [10]. In terms of wound care, the EHR 
system provided wound charts which allowed nurses to document the wound 
assessment information, wound dressing and frequency of care. It also provided a 
function to enable a nurse to search for previous wound charts. The information 
documented in a wound chart was useful for a nurse to provide the right care to the right 
wound for the right resident at the right time. The facility did not provide portable 




To depict real work processes of how nursing care staff document wound care, as-is 
work process diagrams were drawn using a workflow mapping technique proposed by 
Kmetz [11]. The diagram was validated by a registered nurse and two endorsed enrolled 
nurses.  
9.3. Results 
9.3.1. Wound care process 
The process of providing wound care is described in Figure 9.1. Before providing 
wound care to residents, a nurse prepares paper-based documents and a wound care 
trolley in a nursing station. Then the nurse pushes the trolley to the room of each 
resident needing wound care and provides the wound care. Paper is used for point-of-
care documentation. After completing wound care for all the residents, the nurse comes 
back to the nursing station and documents the care in the EHR system. In general, a 
nurse spent one and a half hour on a wound care round, caring for about two to six 
residents in a morning shift. The number of wounds on each resident might vary from 
one to five.  
9.3.2. Documentation of wound care 
Both paper and the EHR system were used for documentation of wound care. As shown 
in Figure 9.1, three types of paper-based documents were used during the process. 
These were a wound care book, a wound summary sheet and a paper note. The wound 
care book was the main information source for wound care. It consisted of wound charts 
that were printed off from the EHR system. The wound summary sheet summarised 
who needed wound care, his or her room/bed number, the location of the wound and 
scheduled dates for changing the wound dressing or reviewing the wound. It was 
colour-coded for a nurse to distinguish the time for wound care, either in the morning 
shift or in the afternoon shift. Wounds to be cared for in the morning shift were listed by 
a nurse on the paper note before starting wound care. The paper note was used for point-
of-care documentation. All the data recorded on the paper note would be transcribed 
into the EHR system after completing the wound care. The process of transferring data 




9.3.3. Problems in the use of the EHR system 
Problems related to the use of the EHR system were identified and classified into two 
categories: functional deficiencies in the EHR system and lack of portable devices to 
allow users to access the EHR system at the point-of-care. Functional deficiencies 
included the lack of functions to remind a nurse about the existence of a wound chart, 
the lack of availability of an existing function when a nurse needed it and the lack of 
sufficient detail in the information available for nurses. 
The lack of functions to remind a nurse about the existence of a wound chart 
The EHR system did not provide feedback about the existence of a wound chart. A 
nurse who had no knowledge of the existence of the chart might create a second one. 
This duplication in wound charts caused further confusion for other nurses who needed 
to retrieve information. 
 
Figure 9.1 Wound care processes. 
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Figure 9.2 Transcribing data from paper to the EHR system. 
The lack of availability of the existing function when a nurse needed it 
Although the EHR system had a print function, this function was not readily accessible 
to a nurse when updating the chart. This forced the nurse to relocate the chart by 
clicking into the section ‘View Forms & Charts’, selecting the wound chart from a 
dropdown box and then the name of the resident from another dropdown box. A list of 
wound charts for this resident would then be displayed. The nurse needed to identify the 
right wound chart from this list. Finally, the person could open and print the chart. 
The lack of sufficient detail in information provided to a nurse 
In the example given above about relocating a wound chart, a nurse needed to identify 
the right chart from a list of wound charts. Although each wound chart in the EHR 
system had a brief description including resident name, chart name (i.e. wound chart), 
name of the nurse who created the chart and the creation date of the chart, critical 
information such as the location of a wound, which the nurse needed to identify the 
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chart in the EHR system
Edit the wound chart
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right chart was not available. This critical information was recorded inside each chart, 
causing the nurse to manually open each chart in order to identify the right one. 
9.4. Discussion 
This study investigated nurses’ use of an EHR system for wound care to learn whether 
and how the system supports nurses in their task completion. Our direct observation 
identified three functional deficiencies in the EHR system which appeared to add 
unnecessary processes for nurses to complete a documentation task, instead of 
shortening this process and saving time. This finding suggests that system development 
should not stop at the roll-out stage, but must be an on-going, iterative process of 
redesign to support end users’ work. System designers need to continue to work with 
users to fully understand their work processes and information needs for task 
completion and the characteristics of the tasks. This knowledge needs to be captured as 
requirements and be integrated into a redesigned system to improve the capability of the 
system to support task completion. Only through this continuous process of redesigning 
the system to fit in with the evolving task requirements, can the benefits of a 
successfully implemented an EHR system be continuously maintained. 
One of the original expectations of RAC homes when introducing an EHR system was 
to use it to replace paper [12], however paper was still used by nurses. This was because 
there was a lack of portable devices (e.g. iPad) to enable electronic point-of-care 
documentation. Therefore, the RAC home may need to consider introducing portable 
devices to allow nurses to access the system at the point-of-care. In addition, electronic 
wound charts provided by the current EHR system could only support documentation 
and information retrieval. This had little help with the management of wounds (e.g. 
integrated view of wound healing history). Although the current EHR system was not 
designed specifically for wound management, some features of aforementioned 
specialised wound care management systems such as Mobile PWS™ [7], 
WoundRight [8] and WoundRounds® [9] could be considered to be integrated into an 
updated version of the HER system. For example, tracking wound progress, generating 
a report and ordering wound dressings [7]. A wound image capture capability offered by 




improvements in devices and the EHR system will be likely to lead to improvements in 
the process of nursing documentation (e.g. saving half of the current wound care 
documentation time by using a portable device to eliminate paper-based 
documentation).  
9.5. Conclusion 
This study investigated the process of wound care and its documentation. Problems in 
the use of the EHR system in this process were identified. These included three 
functional deficiencies of the system: the lack of functions to remind a nurse of the 
existence of a wound chart, the unavailability of an existing function when needed and 
the lack of sufficiently detailed information. Another problem was the lack of portable 
devices to allow nurses to access the system at the point-of-care, which resulted in 
nurses’ use of paper for point-of-care documentation and the inefficient, error-prone 
process of double data entry. Further research may investigate medication 
administration process as a case to examine the impact of an electronic medication 
management system. 
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Chapter 10.  General Discussion: Nursing Work Activities through the 
Lens of Cultural-Historical Activity Theory 
Australian RAC homes are facing the challenges of providing quality, safe and efficient 
care services due to the increasing number of older people seeking aged care services 
and a shortage of frontline nursing staff [1, 2]. Currently, there is limited research on 
nursing work activities in Australian RAC homes. This research aimed to explore and 
describe nursing work activities in providing personal care and nursing care, identify 
problems associated with these activities and explain the possible causes and potential 
impacts of these problems in Australian RAC homes.  
Chapters 3 to 9 have presented both quantitative and qualitative descriptions of these 
activities and identified some problems associated with them. This chapter presents a 
general discussion about using the cultural-historical activity theory in observations, the 
findings and provides explanations for possible causes and potential impacts of these 
problems. It further discussed the implications for practice. A summary of the key 
findings of this research is presented in Chapter 11. 
10.1. A reflection on using CHAT in an observational study 
Cultural-historical activity theory provides a six-element framework to systematically 
plan and conduct the observation, namely who does what, what the object is, what tools 
or signs are used, what rules are followed by the subject, what the division of labour is 
in the working environment and how it is embedded in the community. To achieve the 
aims of this research following the framework of CHAT, the design and conduct of 
observations considered three aspects: study setting, participants and content of 
observation.    
10.1.1. Study setting 
The study setting included the community, the division of labour and the rules in the 
CHAT framework. The community was RAC homes- homes for older people and 




cleaners, nurses) working in the RAC homes. The rules were mainly concerned with 
policies and guidelines about care provision in the RAC homes.  
The observer’s knowledge about the study setting was developed during the preliminary 
study and the pilot study and enriched in the formal observation. The observer gained 
this knowledge through orientation by a manager about the RAC home, observation of 
the community, verbal communication with nursing staff and reading of the policies and 
guidelines of the RAC home. Field notes were taken about the community (e.g. number 
of units, number of residents and their level of dependence), the division of labour (e.g. 
number of PCWs, EENs and RNs in a morning, afternoon, and night shift) and the 
working rules of the RAC homes. This information provided basic knowledge for the 
observer to understand nursing activities occurred in this environment. 
10.1.2. Participants 
The study participants were concerned with the subject in the CHAT framework. More 
specifically, in the observation of personal care activities, they were PCWs; in the 
observation of nursing care activities, they were PCWs with medication management 
certificate, EENs and an RN.  
10.1.3. Content of observation 
The content of observation were concerned with the objects done by the participants, 
tools they used and work processes (i.e. not formally documented rules or routines) they 
followed when working on the objects. 
The objects and tools were considered in the development of the two classification 
systems of activities. For example, when a nurse was preparing tablet medications (the 
object), she used a pill crusher to crush the tablets, and a small cup and a spoon to mix 
the crushed tablets with thickened fluid. The pill crusher, the small cup, the spoon, and 
the thickened fluid were the tools the nurse used to prepare tablet medications. When 
the nurse was providing the crushed tablets to a resident, the method of feeding the 
person was the tool she used. Another tool used at the same time might be verbal 
communication to encourage or instruct the person to take the tablets. Such detailed 




the preliminary study and during the observations in the pilot study and the formal data 
collection. 
Knowledge of objects and tools helped the observer to recognise an activity in time-
motion observations. Nurses switched from one activity to another quickly, the 
observer’s familiarity with the objects and tools facilitated quick recognition of an 
activity and subsequent recording of it. 
Cultural-historical activity theory recognises verbal communication as a tool used by a 
subject to work on an object. This activity was included in the two classification 
systems of activities developed in this research. However, CHAT did not give any detail 
about how to design and record this activity in the observation. This research 
contributed to this aspect by identifying who the nurse was communicating with. For 
example, a nurse communicating with a resident was a different activity from 
communicating with a PCW. Another contribution of this research was that it 
recognised that verbal communication could occur concurrently with another activity. 
This research was able to record a verbal communication and identify the activity which 
concurrently occurred with this communication. 
The work processes followed by nurses were recorded according to the sequence of 
activities they conducted. These work processes, although not outlined as rules in the 
policies or guidelines of the RAC homes, were generally followed by all the nurses to 
complete care provision. The work processes were not explicitly mentioned in CHAT, 
but they could be considered as rules or routines developed by the nurses in the 
workplace. The examination of these work processes can help to identify potential 
issues and facilitate the subsequent improvement efforts. 
An important concept in CHAT is contradiction. A contradiction or problem can be 
identified within or between the six elements of CHAT. It can also occur between two 
activity systems. Because the second aim of this research was to identify problems 
associated with care activities, attention was paid to the six elements, the interactions 
between them and interactions between activities during the observations. The 




the observer’s understanding about the six elements individually and as a whole and the 
interactions between activities. 
Limitations of CHAT 
Cultural-historical activity theory is a high-level framework which provides guidance 
on what needs to be considered in an observational study. It does not provide guidance 
on the selection of observational methods. Conducting a time-motion or work sampling 
observation, or taking structured field notes in the observation, need to be justified by 
the researcher. The researcher needs to pay attention to many details when conducting 
an observational study, such as considering methods to minimise the effect of 
participants changing their behaviours under observation.  
10.2. The interaction between personal care and nursing care activity 
systems 
The aged care services in an Australian RAC home are delivered by a team of staff with 
appropriate skill mix. These include nursing staff and general staff. General staff 
include administrative staff, kitchen staff, laundry staff, cleaners, gardeners and service 
people from outside organisations, such as an electrician and a handyman.  
The subjects of this research were nursing staff who undertook nursing work activities, 
namely RNs, EENs and PCWs. The nursing work activities were further divided into 
personal care activities undertaken by PCWs without medication management 
qualifications and nursing care activities undertaken by nursing care staff, including 
RNs, EENs and PCWs with medication management qualifications. These two activity 
systems interacted with each other and shared a common goal of providing aged care 





Figure 10.1 The interaction between personal care and nursing care activity 
systems in an RAC home. 
In the personal care activity system, one or two PCWs worked in a team, using tools 
such as mechanical lifters, gloves, personal care skill and verbal communication skill to 
deliver the personal care service to older people. They followed relevant organisational 
policies and guidelines to achieve the objective of assisting residents with their ADL.  
In the nursing care activity system, a nurse used tools such as medical equipment, 
nursing knowledge and skills, documentation skill and verbal communication skill to 
provide nursing care to older people, following relevant organisational policies and 
guidelines. The objective was to deliver necessary and appropriate nursing care to 
residents. 
In Figure 10.1, Object 1 and Object 1’ are at the individual resident level. They are done 
for a specific resident. Object 2 and Object 2’ are at the group level. They are done for 
all the residents needing a type of care in an RAC home. For example, in the personal 
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care activity system, a PCW checks or changes a resident’s pad to manage incontinence 
for the person. This is Object 1. A group of PCWs check or change pads of all the 
residents who use pads. This is Object 2. In the nursing care activity system, a nursing 
care staff member provides medications to this resident to treat the person’s 
incontinence (Object 1’). Providing medications to all the residents with incontinence is 
Object 2’. The Object 2 of the personal care activity system and the Object 2’ of the 
nursing care activity system share a same goal of incontinence management for 
residents living in an RAC home. 
This research did not systematically analyse the interactions between the personal care 
and nursing care activity systems. Further investigations on this topic are needed to 
provide insights into the management of care for residents in RAC homes. 
10.3. Personal care activity system in an RAC home 
The personal care activity system in an RAC home was composed of four sub-activity 
systems: direct care, indirect care, documentation and infection control. Table 10.1 
presents the components of each activity system, including subject, object, tools, rules, 
community and division of labour. The commonalities of the four sub-activity systems 
were subject, rules, community and division of labour. The subject was the PCWs. The 
community was the care team including RNs, EENs and PCWs. In the division of 
labour, RNs, EENs and PCWs with medication management qualifications provided 
nursing care and provided guidance to personal care delivery conducted by general 
PCWs. All staff members followed the organisational policies and guidelines in care 
service delivery. 
In the direct care activity system, PCWs used tools such as mechanical lifters, personal 
care skill and verbal communication skill to assist residents with their ADL. Among the 
four sub-activity systems, direct care accounted for most (31%) of the PCWs’ time. A 
previous work sampling study which was also conducted in an Australian RAC home 
found that PCWs spent 40% of their time on the direct care activity [3]. A more recent 
time-motion study conducted in a Canadian RAC home found that PCWs spent 60% of 
their time on personal care including the direct care activity [4]. These findings indicate 




In the indirect care activity system, PCWs set up tools such as a mechanical lifter to 
support the conduct of the direct care activity. The frequent switching between direct 
care and indirect care activities found in this research suggested that indirect care had an 
important supporting role to direct care. Among the four sub-activity systems, indirect 
care was the second time-consuming activity. It accounted for 18% of PCWs’ time, 
almost twice as the time estimated by a previous work sampling study which was also 
conducted in an Australian RAC home [3]. More studies are needed to investigate the 
indirect care activity in RAC homes to understand when and how the indirect care 
activity interacts with direct care activity. 
In the documentation activity system, the PCWs in this research used tools such as 
paper-based charts, pens and writing skill to document the care provided to the residents. 
The documentation activity was conducted at the end of a shift. It only consumed a 
small amount of the PCWs’ time. It interacted with direct care activity system only 
when a need to check the records for specific information arose. This indicated that the 
purpose of the documentation activity for PCWs was data entry according to the 
organisational policies. Personal care activities were person-centred with intensive 
human interactions and actions. This required high mental and physical concentration, 
making it not possible for PCWs to engage in another activity that did not directly 
support personal care delivery at the moment. Therefore, the majority of PCWs could 
only squeeze time at the end of a shift to complete their documentation activity. 
Previous studies also found that PCWs only spent a small amount of time on 
documentation activity [3, 4]. This finding suggests that the expectation of introducing 
an electronic information system to replace paper-based documentation in order to 
improve documentation efficiency [5, 6] may not be realised for personal care activity 
in RAC homes. This is also evident in a work sampling study which examined whether 
the introduction of an electronic information system could reduce documentation time 
in RAC homes [7]. The study results showed no change in personal care documentation 
time after the introduction of the system.  
In the infection control activity system, a PCW used tools such as alcohol-based hand 




infection control activity between five to nine times per hour. The average duration of 
conducting an infection control activity was less than one minute (see Table 3.3 in 




Table 10.1 Four sub-activity systems in personal care. 
Componen
t  
Direct care activity system  Indirect care activity system Documentation activity system Infection control activity system 
Subject One or two PCWs One or two PCWs One PCW One PCW 
Object Assisting residents with ADL such 
as personal hygiene, toileting and 
mobility  
Conducting indirect care activity, 
such as setting up mechanical 
lifters, making bed and sorting 
supplies 
Documenting care on paper-based 
charts 
Minimising infection 
Tools   Mechanical lifter 
 Wheelchair 
 Personal care supplies 
 Knowledge about the resident 
 Verbal communication 
 Personal care skill 
 Teamwork skill 
 Task prioritising skill 
 Time management skill 
 Knowledge about how to use 
tools 
 Verbal communication 
 Teamwork skill 
 Personal care skill 
 Task prioritising skill 
 Time management skill 
 Pen 
 Paper-based charts 
 Handwriting skill 
 Reading skill 
 Writing skill 
 Knowledge about personal care 
 
 Water 
 Paper towels 
 Alcohol-based hand sanitiser  
 Gloves 
 Apron 
Community Care team: Nursing care staff and PCWs 
Rules Organisational policies and guidelines 
Division of 
labour 
 Nursing care staff provide nursing care and act as the care team leader 




10.3.1. The contradiction in personal care activity system, possible cause, potential 
impact and implications 
Problems in an activity system can be the manifestations of contradictions in the activity 
systems of nursing work. As mentioned in Chapter 2, primary contradictions appear 
within a component (e.g. tools) of an activity system; secondary contradictions appear 
between components (e.g. subject and rules) of an activity system; tertiary 
contradictions appear between the object of the dominant form of an activity system and 
the object of a culturally more advanced form of the activity; and quaternary 
contradictions appear between an activity system of interest and its interacting activity 
systems [8]. Conceptualising the problems to the four levels of contradictions provides 
useful insight into these problems and will assist in the development of targeted 
solutions to these problems. 
Findings from this research also suggested that the tool of verbal communication was 
vitally important for the coordination of various activity systems. There was no 
difference in the amount of time PCWs spent on verbal communication with the older 
people that they cared for (see Table 4.2 in Chapter 4). However, there was a significant 
difference between the two units in the amount of time PCWs spent on verbal 
communication with their care team members about a resident’s information (see 
Chapter 3). This difference may be attributed to the difference in PCWs’ verbal 
communication skill because most PCWs at one unit were non-native English speakers, 
but their counterparts at the other unit were all native English speakers. This problem 
might cause inadequate verbal communication among care team members. 
Communication among care team members is crucial for PCWs to understand changes 
in residents’ care needs and apply appropriate adjustments to care provision. As 
residents are cared for by a number of nursing staff rostered on three shifts, consistent 
and timely knowledge about a resident’s care needs among nursing staff is important for 
person-centred care. Nursing managers need to be aware of the communication barrier 
among team members when some were non-native English speakers. Training program 




10.4. Nursing care activity system in an RAC home 
The nursing care activity system was composed of five sub-activity systems: medication 
administration, wound care, physical review, documentation and infection control. 
Table 10.2 presents these activity systems.  
As described in Chapter 5, medication administration, wound care and physical review 
were conducted sequentially by the nursing care staff. These activities took turns as the 
central activity system depending on the time of the day. In the morning, medication 
administration was the central activity system. Nursing care staff focused on completing 
this activity. Then, the wound care activity system became the central activity system. 
Depending on the availability of time, physical review may or may not be conducted by 
nursing care staff. If conducted, it became the central activity system. At lunchtime, 
medication administration again took the position of central activity system.  
The commonalities of these sub-activity systems were subject, rules, community and 
division of labour. Registered nurses, EENs, PCWs with Certificate IV Level II in 
medication management conducted nursing care activity. Personal care workers with 
Certificate III in aged care conducted personal care activity, sometimes assisted with 
wound care and performed physical review activity. They followed organisational 






Table 10.2 Five sub-activity systems in the nursing care activity. 
Component  Medication 
administration activity 
system  
Wound care activity 
system 




Infection control activity 
system 
Subject One RN or EEN or PCW 
with Certificate IV Level II 
in medication management 
One RN or EEN or PCW 
with Certificate IV Level II 
in medication management 
One RN or EEN or PCW 
with Certificate IV Level II 
in medication management, 
or a PCW with Certificate 
III in aged care 
One RN or EEN or PCW 
with Certificate IV Level II 
in medication management 
One RN or EEN or PCW 
with Certificate IV Level II 
in medication management 
Object Administering medication Caring for wounds Conducting a physical 
review activity such as 
monitoring blood pressure 
Documenting on paper-
based or electronic records 
Minimising infection 
Tools   Medical equipment 
 Medication trolley 
 Telephone 
 Watch 
 Verbal communication 
 Task prioritising skill 
 Time management skill 
 Knowledge about 
medication management  
 Wound care dressings 
and equipment 
 Wound care trolley 
 Verbal communication 
 Knowledge about 
wound care 
 Physical review 
equipment 
 Verbal communication 
 Knowledge about 
physical review 
 eMAR  
 Portable device 
 Computer 
 Typing skill 
 Paper-based charts 
 Handwriting skill 
 Reading and writing 
skill 
 Knowledge about 
nursing care 
 Water 
 Paper towels 
 Alcohol-based hand 
sanitiser  
 Gloves 
Community Care team: RNs, EENs, PCWs 




Component  Medication 
administration activity 
system  
Wound care activity 
system 








 RNs, EENs, PCWs with Certificate IV Level II in medication management conduct medication administration, wound care, physical review  




10.4.1. Medication administration activity system 
In the medication administration activity system, nursing care staff used tools such as 
medical equipment, task prioritising skill, time management skill and verbal 
communication when conducting a medication round. This research investigated the 
medication administration activity by examining its work processes (see Chapter 6) and 
time spent on each type of medication (see Chapter 7). 
Ellis et al. conducted focus group discussions in two RAC homes in Canada to 
understand how nursing care staff conduct the medication administration activity [9]. 
They found that medication administration was conducted in three stages: preparing for 
medication administration, administering medication, and after medication 
administration. Compared to their findings, this research provided a more detailed 
process diagram which illustrated an actual work process generally followed by nursing 
care staff to pass medications to residents in a medication round. The organisation of 
various activities conducted during a medication round was visualised in this research. 
In addition, it explained the differences between individual nurses’ work processes, 
providing more insight into the actual practice on the floor. This information about 
individual nurses’ work processes is useful for determining the best practice [10]. 
Findings of this research also showed that knowledge about residents was important to 
facilitate medication administration. This was also found by Ellis et al. [9]. An 
important way to gather information about a resident is verbal communication [9]. This 
research found that nursing care staff spent 28% of their time (more than two hours) on 
verbal communication in a morning shift. The majority of communication was between 
a nurse and a resident and among nursing staff. A previous work sampling study in an 
Australian RAC home found even more time spent on verbal communication by RNs 
(48%) and EENs (38%) [3]. Findings of this research also showed that verbal 
communication was most frequently conducted during medication administration time 
periods. These findings on verbal communication indicate that verbal communication 
played an important role in medication administration. The quality and content of verbal 




In this research, nursing time spent on administering each type of medication was 
examined and whether individual residents’ medication needs would impact the time 
needed for this activity was determined. The majority of the residents took tablets. The 
way the tablets were prepared and provided made significant difference in the time 
spent on medication administration. To our knowledge, this is the first study of its kind 
in RAC homes. It contributes to the knowledge of medication administration time in 
RAC homes. The findings are useful for estimating nursing workload [11], determining 
staffing levels [12] and allocating tasks [13] to ensure safe medication administration in 
RAC homes. 
10.4.2. Wound care and physical review activity systems 
In the wound care activity system, a nurse used tools such as wound dressings to 
provide wound care to several residents who needed this care in a shift. This research 
measured the time that nursing care staff spent on wound care (see Chapter 5) and 
illustrate the real work processes of conducting wound care round in an RAC home (see 
Chapter 9). Findings showed that a wound care round accounted a small portion of 
nursing time in a shift and its management relied on paper such as a wound summary 
sheet.  
The physical review activity was often allocated to a PCW, possibly due to the time 
pressure felt by a nurse who needed to complete the time-consuming medication 
administration activity and the wound care activity. This may indicate a need to re-
allocate this task. 
10.4.3. Documentation activity system 
In the documentation activity system, a nurse used tools such as the eMAR system, the 
EHR system and the paper-based charts to document nursing care provided to residents. 
Documentation was conducted both at the point-of-care and after completion of all the 
nursing care activities. During the provision of medication administration, wound care 
and physical review, the documentation activity system interacted with these three 




After the lunchtime medication administration had been completed, documentation 
became the central activity system. 
A couple of studies that evaluated the impacts of introducing an electronic information 
system in RAC homes [6, 14-17]. They found that the introduction of the system did not 
change nursing staff’s time expenditure on documentation [14] and increased 
documentation space [6], and generated difficulty in data entry and information retrieval 
and increased documentation burden [16]. This research also identified these impacts. 
However, it did not identify technology workarounds which were found by a previous 
study [17]. This research found repetition in wound care documentation. This was 
opposite to a previous study which found that the introduction of an electronic 
information system reduced repetition in data entry [15]. Providing a portable device for 
wound care rounds or introducing a point-of-care wound documentation system [18] 
might eliminate the repetition in wound care documentation.  
10.4.4. Infection control activity system 
In the infection control activity system, a nurse used tools such as an alcohol-based 
hand sanitiser to minimise infection. The findings showed that the infection control 
activity became more frequent during wound care. This was also found by an 
observational study conducted in an RAC home in the USA [19]. This research also 
found that nursing care staff spent less than 15 minutes on the infection control activity 
in an eight-hour morning shift. The average duration of an infection control activity was 
only 11 seconds. The frequency of this activity per hour was less than 15 times. 
Whether these time, duration and frequency of the infection control activity were 
adequate needs further investigation. 
10.4.5. Contradictions in nursing care activity system, possible causes, potential 
impacts and implications 
The problems identified in the nursing care activities were grouped into three categories: 
medication administration, documentation of medication administration and 




contradiction, possible causes, potential impacts and implications are presented in Table 
10.3.  
Contradictions in the activity system of medication administration 
The contradictions in the activity system of medication administration included primary, 
secondary and quaternary contradictions. The primary contradiction was in the physical 
tools: the medication trolley and the floor. The shelf extension of the medication trolley 
was tilted and some parts of the floor were not level. The bumping floor caused the 
spoons placed on the medication trolley fell onto the floor. The nurse had to pick them 
up, bring them to the wash up room and collect clean ones for use to feed medication to 
residents.  
The secondary contradictions were all between the nurse subject and the rules. For 
example, a nurse prepared medication for two residents at a time. This practice did not 
appear to be compliant with the organisational medication management guideline which 
required that medication be prepared for one resident at a time. Possible causes of this 
contradiction included time constraints and the nurse subject’s lack of awareness of the 
rules. Time management strategies that can enable nursing care staff to complete 
medication administration following correct rules need to be identified and shared 
among nursing staff. Educational program is needed to ensure that nursing care staff 
understand organisational policies and guidelines on medication management, and the 
potential adverse consequences (e.g. through wrong medication) of violating the 
policies and guidelines. 
A quaternary contradiction was found between the activity system of medication 
administration and the activity system of assisting residents’ with their ADL. Both 
activity systems were essential in the RAC home. Nursing care staff members were 
facing the dilemma of concentrating on medication administration to ensure resident 
safety and responding to demands from residents. The demands from the residents may 
distract or interrupt the medication administration process.  
A number of previous studies have identified distractions or interruptions as critical 




medications regarded as the most important barrier [23]. A possible solution to this 
problem is to understand residents’ habits and preferences about the demands they often 
make and develop a strategy to meet these needs in order to reduce residents’ non-
medication-related demands sent to the medication nurse who needs to concentrate 
closely on his/her task.  
Contradictions in the activity system of documentation of medication administration 
The contradictions in the activity system of documentation of medication administration 
were at the primary, secondary and quaternary levels. Primary contradictions were all 
presented in the tools. For example, the touch screen of the portable device was not 
sensitive and the lack of a keyboard, causing inefficient free-text data entry. Power 
outage of the portable device forced a nurse to rely on her memory to continue a 
medication round, leading to the consequence of the nurse forgetting to medicate a 
resident. The occurrence of this consequence may be due to the nurse’s not noticing the 
low-battery message prompted by the portable device. Portable devices can increase the 
accessibility to an electronic information system at the point-of-care [24]. However, 
technology failures [16] may cause interferences to nursing work and safety of residents 
as found in this research. 
The eMAR system did not provide adequate information for nurses to use during 
medication rounds. There were three possible causes of this problem. First, the system 
designer lacked of sufficient understanding about nurses’ work processes. Second, there 
was a lack of feedback about the system provided to the system designers. Third, useful 
information was not entered into the system.  Knowledge about a resident and the 
medications taken by this person is vital for safe management of medications [9, 25]. 
The design of an eMAR system should aim for providing adequate information to a 
nurse during a medication round. Useful information needs to be entered into the eMAR 
system to share among nursing staff. 
A secondary contradiction was identified between the nurse subject and the 
organisational guidelines on documentation. When using the paper-based medication 
administration records, a nurse documented before providing medication to a resident or 




documentation be done immediately after medicating a resident and before medicating 
the next person. This contradiction was facilitated by the flexibility of the paper-based 
medication administration records and seemed to be compelled by the time constraints. 
The same problem was not observed with the use of the eMAR system (see Chapter 8), 
indicating the ability of the eMAR system to improve staff compliance with rules. This 
finding is unlike what was found by previous studies in RAC homes in which nursing 
staff worked around an eMAR system [17, 26]. This difference may be due to the 
difference in the design of the eMAR systems. For an eMAR system to generate 
benefits to medication administration, the system must fit in with nursing work 
processes. 
The quaternary contradiction was between the activity system of documentation of 
medication administration in the RAC home and the activity system of adding a new 
resident’s medication profile to the eMAR system in the pharmacy. The delayed data 
addition process in the pharmacy could cause adverse consequences as a nurse might 
forget to medicate this new resident because data was not in the eMAR system but 
separately on paper. This problem indicates that the medication administration activity 
can be affected by the efficiency of the work process outside an RAC home.  
These contradictions imply that the effective use of the eMAR system requires four 
things. Quality and availability of the devices associated with the use of the eMAR 
system need to be assured. The way that nursing staff use the system such as what 
information is entered into the system. System designers and suppliers need to fully 
understand nursing work processes and what information is needed at what time. The 
work processes outside an RAC home but interact with the work processes inside the 
home need to be effective. 
Contradictions in the activity system of documentation of wound care 
Contradictions found in the activity system of wound care documentation were at the 
primary and secondary levels. Primary contradictions were all about functional 
deficiencies in the EHR system used for wound care documentation, for example, the 
lack of functions to remind a nurse about the existence of a wound chart, resulting in 




documentation were possibly caused by the system designer’s lack of understanding 
about how nursing staff document care, what functions are needed and at what point in 
the documentation process.  
The secondary contradiction was between the documentation tool and the object of 
documenting wound care in the EHR system. The lack of a portable device to allow a 
nurse to access the EHR system at the point-of-care resulted in a pile of paper-based 
wound charts carried around by the nurse to provide information about residents during 
a wound care round. There was a piece of paper for documentation and subsequent 
transcription of data from the paper to the EHR system. A portable device may be 
helpful to reduce the amount of paper document used during a wound care round. 
However, caution should be taken when introducing a portable device for use in wound 
care rounds, as previous studies have found that portable devices may cause unintended 
adverse consequences to nursing work, such as longer time spent on documentation [16, 
27]. 
These contradictions identified in the activity system of wound care documentation 
indicated that the capability and availability of tools affect the effective and efficient use 





Table 10.3 Contradictions in nursing work activity systems, their possible causes, potential impacts and implications. 
Note: Primary contradictions appear within a component of an activity system; secondary contradictions appear between components of an activity system; quaternary 
contradictions appear between two interacting activity systems. Physical tools are material tools such as artefacts, instruments, machines and computers; psychological 
tools include verbal communication, signs, and ideas, etc. 
Activity system Problems Contradictions  Possible causes Potential impacts Implications  
Direct care Significant difference 
between the two high-care 
units in the time PCWs 
spent on communicating 
information about 
residents with care team 
members 
Primary contradiction in 
the psychological tool 
(verbal communication 
skill)  
The PCWs in one unit 
were non-native English 
speakers and those in the 




care team members 
Nursing managers need to 
be aware of the 
communication barrier 
among team members 
when some were non-
native English speakers. 
Training program needs to 
be implemented to 
improve communication 
among team members 
Medication 
administration 
The shelf extension of the 
medication trolley was 
tilted and some parts of 
the floor were not level. 
The bumping floor caused 
the spoons placed on the 
medication trolley fell 
onto the floor. The nurse 
Primary contradiction in 
the physical tool 
(medication trolley and 
floor) 
The maintenance of the 
tools and the physical 





Improving the physical 
work environment and 
tools (e.g. fixing the floor 
and purchasing quality 
medication trolley) may 
reduce difficulties 
encountered by the busy 




Activity system Problems Contradictions  Possible causes Potential impacts Implications  
had to pick them up, bring 
them to the wash up room 
and collect clean ones for 
use to feed medication to 
residents 
enable them to concentrate 
on the cognitively 
intensive medication 
administration activity  
Medication 
administration 
During the medication 
round, the nurses were 
asked by residents to 
perform non-medication 
related activities such as 
getting a cup of water 
Quaternary contradiction 
between the activity 
system of medication 
administration and the 
activity system of assisting 
residents’ ADL 
In adequate staffing due to 
the shortage of nursing 




There is a need to better 
understand residents’ 
habits and preferences and 
develop a strategy to meet 
these needs in order to 
reduce residents’ non-
medication-related 
demands sent to the 
medication nurse who 
needs to concentrate 
closely on his/her task 
Medication 
administration 
Preparing medication for 
two residents at a time 
Secondary contradiction 
between the subject and 
the rules which require 
that medication to be 
prepared for one resident 
at a time 
 Time constraints 
 The subject was not 
aware that the 
behaviour violated the 
rules 
Wrong medication Educational program is 
needed to ensure that 
nursing staff understand 
organisational policies and 
guidelines on medication 





Activity system Problems Contradictions  Possible causes Potential impacts Implications  
consequences (e.g. 
through wrong 
medication) of violating 
the policies and guidelines 
 
Time management 
strategies that can enable 
nursing staff to complete 
medication administration 
following correct rules 
need to be identified and 




Not checking whether a 
resident was in the room 
or not before preparing 
medication 
Secondary contradiction 
between the subject and 
the rules 
  
The subject was not aware 
of the potential adverse 
consequences of this work 
process (e.g. forgetting to 
medicate the resident) 
Forgetting to medicate the 
resident 
Educational program is 
needed to let nursing staff 
be aware of the potential 





Pouring the liquid 
medication into a small 
medication cup on the 
trolley without measuring 
Secondary contradiction 
between the subject and 
the rules 
  
Time constraints Wrong dosage Time management 
strategies that can enable 





Activity system Problems Contradictions  Possible causes Potential impacts Implications  
at eye level to ensure 
accuracy 
following correct rules 
need to be identified and 




Not waiting at least one 
minute between puffs of 
multiple inhalations 
Secondary contradiction 
between the subject and 
the rules 




Not asking the RN on duty 
for permission to 
administer a PRN 
medication to a resident 
Secondary contradiction 
between subject and the 
rules 
The subject did not know 
the rules 
Inappropriate medication Educational program is 
needed to ensure that 
nursing staff understand 
organisational policies and 





When using paper-based 
medication administration 
records, a nurse 
documented before 
providing medication to a 
resident or documented for 
several residents at a time  
Secondary contradiction 
between the subject and 
the rules which required 
that documentation be 
done immediately after 
medicating a resident and 
before medicating the next 
resident 
Time constraints Errors in documentation Time management 
strategies that can enable 
nurses to complete 
medication administration 
following correct rules 
need to be identified and 






about residents provided 
by the eMAR system 
during a medication round 
Primary contradiction in 
physical tool (the eMAR 
system) 
 The eMAR system 
designer did not fully 
understand nursing work 
processes, what 
Impact on nurses’ decision 
making about medication 
administration 
System designer’s 
knowledge about nursing 
work activities need to be 




Activity system Problems Contradictions  Possible causes Potential impacts Implications  
information  was needed 
at what time 
 Nursing staff did not 
enter the information 
by involving nursing staff 
on the floor when system 
analyst collects end user 
requirements or collecting 
staff feedback for 
updating the system 
 
Useful information needs 
to be entered into the 
eMAR system to share 




Delayed addition of a new 
resident’s medication 
profile in the eMAR 
system by the pharmacy, 
causing potential adverse 
consequences of a nurse 
forgetting to medicate this 
resident or documenting 
for this person during a 
medication round 
Quaternary contradiction 
between the activity 
system of medication 
administration 
documentation in the RAC 
home and the activity 
system of adding a new 
resident’s data to the 
eMAR system in the 
pharmacy 
Inefficient work processes 
in the pharmacy 
Potential adverse 
consequences of a nurse 
forgetting to medicate this 
resident or documenting 
for this person during a 
medication round 
Effective use of the eMAR 
system is affected by the 
associated work processes 
outside the RAC home 
Documentation of 
medication 
Nurses’ forgetting to 
medicate a resident due to 
Primary  contradiction in 
the physical tool (the 
The low-battery message 
prompted by the portable 
Forgetting to medicate a 
resident 
Important messages such 




Activity system Problems Contradictions  Possible causes Potential impacts Implications  
administration power outage of the 
portable device 
portable device) device did not get the 
subject’s attention 
prompted by the portable 
device need to get the 
attention of the busy nurse 
who concentrates on 
medication administration 
and may not notice the 
message 
 
Effective use of the eMAR 
system is affected by the 





Inefficient free-text data 
entry 
Primary  contradiction in 
physical tool (the portable 
device) 
The touch screen was not 
sensitive or the lack of a 
keyboard 
Inefficient documentation Effective use of the eMAR 
system is affected by the 
quality and the availability 
of associated devices 
Documentation of 
wound care  
The lack of portable 
devices to allow nurses to 
access the EHR system at 
the point-of-care, causing 
double documentation on 
paper and the EHR system 
Secondary contradiction 
between the tool and the 
object of documenting in 
the EHR system 




 Transcription errors 
Effective use of the EHR 
system in wound care may 
require portable devices 




Activity system Problems Contradictions  Possible causes Potential impacts Implications  
wound care remind a nurse about the 
existence of a wound 
chart, causing duplicated 
charts in the EHR system 
physical tool (the EHR 
system) 
 
did not fully understand 
what information was 
needed by nurses at what 
time in their 
documentation processes 
 
system requires that the 
system’s processes to 




The lack of availability of 
an existing function when 
a nurse needed it, causing 
unnecessary processes for 




The lack of sufficient 
detail in the information 
available for nurses, 
causing the nurses 
manually screening each 
wound chart in the EHR 
system in order to locate 






This chapter has given a general discussion about the research findings, conceptualised 
nursing work activities and their associated problems, and explained possible causes, 
potential impacts and implications of these problems. The activity systems in personal 
care provision included direct care, indirect care, documentation and infection control. 
The direct care activity system was the central activity system in a day shift. The 
activity systems in nursing care provision included medication administration, wound 
care, physical review, documentation and infection control. The role of medication 
administration, wound care, physical review and documentation as the central activity 
system changed at different periods during a day shift. 
Problems identified in these activity systems were grouped into four categories: direct 
care, medication administration, documentation of medication administration and 
documentation of wound care. They were conceptualised to three levels of 
contradictions: primary, secondary and quaternary levels. No tertiary contradiction was 
identified. Primary contradictions were all in the tools used by nursing staff in care 
provision, including physical tools such as the medication trolley, the eMAR system, 
the EHR system and the portable device and psychological tools such as verbal 
communication among care team members.  
Secondary contradictions were between the nurse subject and the organisational 
guidelines about medication management and documentation, and between the 
availability of a portable device to access the EHR system at the point-of-care and the 
object of documenting in the EHR system. Quaternary contradictions were between the 
activity system of medication administration and the activity system of assisting 
residents’ with ADL, and between the activity system of medication administration in 
the RAC home and the activity system of adding a new resident’s medication profile in 
the pharmacy. 
Possible causes of these contradictions were multi-facetted. They were in regard to 1) 
nursing staff; 2) maintenance of tools and the management of RAC homes; 3) an 
activity system that was outside the RAC home but interacted with the activity system 




understanding about the nursing work activities. Potential impacts of these 
contradictions included inadequate verbal communication among care team members, 
interrupted medication administration process, medication errors and inefficient 
documentation. 
Providing quality aged care services requires nursing managers to pay attention to the 
physical and psychological tools used by nursing staff in RAC homes, such as the 
capability and availability of the tools and how nursing staff use these tools. It also 
requires that the activity systems that are outside the RAC homes but have interactions 
with the activity systems inside the RAC homes are effective. These activity systems 
include the activity systems in the pharmacy and the activity system of the design of an 
electronic information system in an IT company. 
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Chapter 11. General Conclusion 
The aims of this research were to explore and describe nursing work activities in 
Australian RAC homes, to identify problems associated with these activities, and to 
explain the possible causes and potential impacts of these problems. The research 
approaches taken to achieve the aims were time-motion observational study, field notes 
and review of organisational policies and guidelines. This chapter summarises the key 
findings of this research, presents research limitations, highlights research contributions 
and provides implications for practice. It also recommends future research directions. 
11.1. Summary of key findings 
Nursing work activities in Australian RAC homes included personal care and nursing 
care activities. Personal care was provided by PCWs and nursing care was provided by 
nursing care staff including RNs, EENs and PCWs with Certificate IV Level II in 
medication management. This research started with an investigation of personal care, 
then nursing care. 
11.1.1. The personal care activity system 
Chapter 3 describes the results of the study which investigated the work pattern of 
PCWs in conducting personal care activities in two high-care units in two Australian 
RAC homes. Fifty-eight activities conducted by PCWs were grouped into eight 
categories: direct care, indirect care, infection control, documentation, transit, staff 
breaks, verbal communication and others. This activity classification system was used 
for time-motion observations of PCWs in providing personal care to residents. Each 
activity was measured by the time, frequency and duration. The switch between 
activities was also measured.  
The study found that the PCWs spent 70% of their time in a shift, consistently at both 
units, on direct care (30.7%), indirect care (17.6%), infection control (6.4%) and staff 
breaks (15.2%). They spent only 3% of their time on documentation at the end of a shift. 
The majority of the activities were of less than 60 seconds duration. Frequent switches 




The PCWs spent more than 50% of their time on verbal communication with residents 
and with other care team members. It was found that the care unit with the majority of 
PCWs who were non-native English speakers spent significantly less time on 
communicating with other care team members working in the same shift than those in 
the care unit where the majority of PCWs were native English speakers. 
11.1.2. Time spent on direct care activities by personal care workers 
Chapter 4 reports the results of the study focusing on direct care because it is the most 
time-consuming activity after verbal communication. Twenty-three direct care activities 
defined in the activity classification system were further grouped into eight sub-
categories that were directly involved with the residents: assessment, personal hygiene, 
toileting, continence, mobility, medication, nutrition and verbal communication. The 
study measured the time, frequency and duration of each of the 23 activities. It found no 
significant difference between the two units in the time PCWs spent on personal 
hygiene, continence and verbal communication activities. The PCWs spent two hours 
on communicating with the residents in an eight-hour shift, with one and half hours on 
concurrent verbal communication.  
11.1.3. The nursing care activity system 
Chapter 5 presents the study which investigated the work pattern of nursing care staff in 
providing nursing care to residents in two high-care units in an RAC home. One 
hundred and sixteen activities conducted by the nursing care staff were identified and 
classified into ten categories: medication administration, wound care, physical review, 
infection control, verbal communication, documentation, print and fax, transit, staff 
breaks and others.  
No significant difference between the two units was found in the time nursing care staff 
spent on these categories of activities. The three most time-consuming activities were 
verbal communication (28% of staff time in a shift), medication administration (25.9%) 
and documentation (19.4%). Four fifths of verbal communication time was spent purely 
on that activity and one fifth was spent concurrently with the conduct of another activity. 




frequently conducted in the same period of time, indicating frequent switching among 
them. The majority of the activities were of less than 60 seconds duration.  
A common work process followed by the nursing care staff in a morning shift was 
depicted. The nursing care staff first conducted morning medication administration, 
then wound care, physical review and lunchtime medication administration. They 
conducted documentation during the provision of these types of nursing care and also at 
the end of the shift.  
11.1.4. The medication administration and associated problems 
Chapter 6 presents the results of the study focusing on the medication administration 
process followed by the nursing care staff and the problems associated with it. The 
results showed that there was a common work process followed by the nursing care 
staff to conduct a medication round and administer medication to a resident. Problems 
were identified with this process. These were documenting before medicating a resident 
or after medicating several residents when using the paper-based medication 
administration records; preparing medication for two residents at a time; and missing 
steps in the process of administering medication. The occurrence of these problems may 
be linked to time constraints. 
11.1.5. Time spent on medication administration 
Chapter 7 reports results of the study which examined the time spent by nursing care 
staff on administering each type of medication. It also determined whether the time 
needed for a resident would differ by individual medication needs in morning 
medication rounds. Administering medication to a resident includes activities of 
medication preparation and provision, cleaning up, infection control, verbal 
communication, documentation and transit. On average, the time spent on administering 
medication to a resident was 200 seconds. 
Types of medication were classified into tablet, liquid medication, powder medication, 
eye drops/ointment, injection, puffer/inhaler, nebuliser and patch. Among them, in 




by tablet (35 seconds). In provision of medications, providing tablets to a resident took 
the longest time (43.5 seconds), followed by liquid medication (28.1 seconds). 
On average, a resident took nine medications, seven of which were tablets. 3.6% of the 
residents took up to four types of medication and 83% of them took one or two types of 
medication. More than 97% of residents took tablets. Among them, 52% took six to ten 
tablets, 62% needed their tablets to be crushed or mixed in thickened fluid and 67% 
needed a nurse’s help to take the tablets. These medication needs significantly impacted 
on the time required by a nurse to administer medication to a resident.  
11.1.6. The impacts of an eMAR system 
Chapter 8 reports the impacts of an eMAR system. In the two high-care units where the 
observations were conducted, one unit used the eMAR system on both portable devices 
and desktop computers and the other used a paper-based system. By comparing the two 
systems, the study found that the use of an eMAR system did not impact on the total 
amount of time spent on documentation during a medication round. The problem of 
documenting before medicating a resident or after medicating several residents found 
with the use of a paper-based system was not observed with the use of the eMAR 
system. In addition, the eMAR system can prevent the error of signing twice; reduce the 
possibility of nurses’ forgetting to medicate a resident or to sign on medication charts; 
facilitate recording the time of medicating a resident; and increase documentation space.  
Although the eMAR system had these benefits, it also created unintended adverse 
consequences. These included inadequate information about residents provided by the 
eMAR system; delayed addition of a new resident’s medication profile in the eMAR 
system by the pharmacy; nurses’ forgetting to medicate a resident due to power outage 
of the portable device; and inefficient free-text data entry on the portable device. 
11.1.7. Wound care and its documentation 
Chapter 9 describes wound care and its documentation processes. The results showed 
that wound care and its documentation were complex processes with the use of both 
paper-based charts and the EHR system. During a wound care round, a nurse used a 




wounds were to be cared for. The nurse also used paper-based wound charts printed 
from the EHR system for information about a resident’s wounds and a paper note for 
documentation of wound care. 
After completing the wound care round, the nurse transcribed all the data from the paper 
note to the EHR system. In this transcription process, the nurse entered data to an 
electronic wound chart in the EHR system, printed the updated wound chart and 
replaced the old chart with the new one. Several hindrances generated by the EHR 
system were identified. They were: 1) the lack of functions to remind a nurse about the 
existence of a wound chart, causing the creation of a duplicated chart; 2) the lack of 
availability of the print function when the nurse needed it, causing an unnecessary 
process of relocating the chart in the system in order to print it; and 3) the lack of 
sufficient detail in the information provided to the nurse when relocating the chart, 
causing the nurse manually opening each chart listed by the EHR system to identify the 
right one. The whole data transcription process may be attributed to a lack of a portable 
device for the nurse to access the EHR system during a wound care round. 
11.1.8. Nursing work activities and associated problems through the lens of 
cultural-historical activity theory 
Chapter 10 presents the conceptualisation of nursing work activities and the associated 
problems observed through the lens of cultural-historical activity theory. Cultural-
historical activity theory provided a framework to conceptualise nursing work activities 
as activity systems with six components: subject, object, tools, rules, community and 
division of labour. Nursing work activities in RAC homes could be viewed as two 
interactive activity systems of personal care and nursing care. The two systems were 
underpinned by the same community and were classified according to the division of 
labour based on qualifications and skill levels.  Registered nurses, EENs and PCWs 
with medication management qualifications provided nursing care and acted as team 
leaders. General PCWs provided personal care.  
In the personal care activity system, the subject was one or two PCWs who worked on 
the object of assisting a resident with activity of daily living. The relationship between 




and governed by rules (i.e. organisational policies and guidelines on personal care 
provision). In the nursing care activity system, the subject was one RN, EEN or PCW 
with medication management qualifications. The object was providing nursing care. 
Tools used by the subject included physical tools (e.g. medical equipment) and 
psychological tools (e.g. verbal communication, documentation skill). Rules were the 
organisational policies and guidelines on nursing care provision. The two systems 
shared a collective object of taking care of the residents living in the RAC home.  
Sub-activity systems included direct care, indirect care, documentation, infection 
control, medication administration, wound care and physical review. Verbal 
communication was an important tool which facilitated the operation of these activity 
systems. In personal care provision, the central activity system was direct care. In 
nursing care provision, the central activity system was medication administration, 
wound care, physical review or documentation, according to the time of day. 
Cultural-historical activity theory also provided a way to conceptualise problems 
identified in nursing work activities to four levels of contradictions. Primary 
contradictions appear within a component of an activity system. Secondary 
contradictions appear between two components of an activity system. Tertiary 
contradictions appear between the object of a dominant activity system and the object of 
a culturally more advanced activity system. Quaternary contradictions appear between 
two interacting activity systems. 
Using this framework of four levels of contradictions, the identified problems, which 
were manifestations of contradictions in the activity systems of nursing work, were 
conceptualised into primary, secondary and quaternary levels. No tertiary contradictions 
were identified. Primary contradictions were all within the tools used by nursing staff, 
for example, functional deficiencies in the EHR system. Secondary contradictions were 
mainly between the nursing staff and the rules and also between the documentation 
tools and the object of documenting care. Quaternary contradictions were between the 
activity system of medication administration and the activity system of assisting 




medication administration in the RAC home and the activity system of adding a new 
resident’s medication profile in the pharmacy.   
Possible causes of these contradictions were related to the nursing skill and knowledge 
about organisational policies and procedures, maintenance of tools and management of 
the RAC home, the activity system outside the RAC home and the workflow of the 
electronic information systems that did not really support nursing work processes. 
Potential impacts of these contradictions included inadequate verbal communication 
among care team members, interrupted medication administration process, medication 
errors and inefficient documentation. 
11.2. Research limitations 
One concern about the observational research method is the “Hawthorne effect” [1] 
which means that the participants will change their behaviour during observations, for 
example, better compliance. This effect was minimised through establishing rapport and 
familiarity between the observer and the nursing staff before the actual observation, 
such as training of the observer, a preliminary study and a pilot study at the participant 
RAC homes. Two other factors helped to reduce this effect were: the busy nature of 
nursing work reduced the ability of nursing staff to sustain significant change in their 
work activities and nursing staff were comfortable with being followed because they 
had a similar experience in which they were observed by nursing students to provide 
training.  
A relatively small number of nursing staff was observed in this research due to limited 
resources and time frame. However, the unit of statistical analysis was activity, of 
which large numbers were recorded. The nursing staff observed in this research 
routinely worked in the observed shifts, therefore the research findings can reflect the 
work patterns in providing personal care and nursing care services in the RAC homes 
studied. 
As the data were collected from four care units, two for personal care and two for 




cultural-historical context of the RAC homes. Caution should be taken when applying 
the findings to a different RAC home or other healthcare settings.  
11.3. Research contributions 
This research contributes to the body of knowledge of nursing work activities in 
Australian RAC homes. It provides useful reference material for researchers in the 
similar topic area, such as nursing work activities in nursing homes in Europe or long-
term care in the USA. To our knowledge, this is the first comprehensive and thorough 
study of this kind undertaken in Australian RAC homes.  
Specifically, for the first time, this study provides two detailed classification systems of 
nursing work activities, one for personal care and the other for nursing care. They can 
be used adapted and used by similar studies for measuring nursing workload and 
efficiency in RAC homes or other healthcare settings. 
The study provides useful insight into the work patterns of nursing staff in providing 
personal care and nursing care services. To describe the work patterns, activity time, 
frequency, duration and the work processes were examined. Similar work patterns were 
found in the provision of each care service between the participant high-care units in 
terms of time usage and work processes of the nursing staff.  
The study produces significant findings which demonstrate the benefits and unintended 
adverse consequences of an eMAR system in an RAC home. In addition, it also 
identified other problems in nursing work activities such as problems in wound care 
documentation. All of these problems were conceptualised into three levels of 
contradictions using CHAT to provide a deeper and systematic understanding of them.  
11.4. Implications for practice 
From the research findings, implications can be drawn for nursing management, 




11.4.1. Implications for nursing management 
Verbal communication is important to both personal care and nursing care provision. 
However, communication among nursing staff may be affected by the language 
proficiency of the staff. 
Medication administration is the major type of nursing care provided by nursing staff. 
Because timeliness is important for medication administration, understanding what 
impacts the time spent on this nursing activity will be useful for decisions on staffing to 
ensure this timeliness. This research found that the nursing time spent on medication 
administration was impacted by individual resident’s medication needs. These include 
the number of types of medications, the number of tablet medications and the methods 
used for preparing and providing tablet medications. Nursing managers can consider 
these factors when estimating nursing workload and making decisions on staffing. 
11.4.2. Implications for investment in an electronic information system 
When considering investment in an electronic information system, managers need to be 
clear about what their expected outcomes are and whether the system under 
consideration can produce these outcomes. The literature shows that the expected 
outcomes include improving quality of care, improving efficiency and reducing 
documentation time. The findings of this research have indicated that the use of an 
electronic information system may not lead to a reduction in documentation time.  
To improve the quality and efficiency of care, an RAC home should aim for a good 
understanding of what is effective use of an electronic information system, what 
impacts on its effective use and what additional cost is associated with achieving the 
effective use. This research identified some problems associated with the use of two 
electronic information systems including an eMAR system and an EHR system. 
Understanding these problems may provide some insights into what impacts on the 
effective use. The research findings showed that problems that hindered the use of the 
system during care provision were in the design of the system and in the work processes 




11.4.3. Implications for the design of an electronic information system for use in 
RAC  
The problems in the design of the electronic information systems indicate that system 
designers need to improve their understanding about nursing work activities. This 
includes information about the care processes of nursing staff, the documentation 
processes and what, when, where and how a piece of information is needed by nursing 
staff. To do this, the frontline nursing staff should be involved when a system analyser 
is collecting end user requirements. Also, feedback about the system to the supplier 
should be provided. 
11.5. Recommendations for future research 
This research found that personal care and nursing care are two interactive activity 
systems. Future research may systematically analyse the interactions between the two 
activity systems to provide insights into the management of care for residents in RAC 
homes. 
This research provided insights into the nursing work activities. Future research may 
develop strategies to address the problems identified in these activities, redesign these 
activities, re-allocate tasks or improve work processes in order to improve RAC services.  
Future research may investigate verbal communication during the conduct of nursing 
work activities. Verbal communication is an important psychological tool for nursing 
staff to provide quality care. Little research has been done to understand who initiates a 
conversation with whom, when and where it is conducted, or the content of the 
conversation. 
This research found that the activity system outside an RAC home may have an impact 
on the effective use of an electronic information system and hinder care provision inside 
the RAC home. The scope of this research is within RAC homes. Future research may 
investigate activity systems that are outside RAC homes but interact with the RAC 
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Frequency Duration (seconds) 
Total 
frequency 











Direct care         
30.85%                   
95% CI=(28.70, 
33.00) 
Physical Assessment. 00:01:03 7 0.50 90.43 58.06 36.73 144.12 
Routine hygiene (e.g. daily shower or 
wash). 
00:21:01 157 11.21 80.46 92.06 65.95 94.97 
Continence related hygiene (e.g. 
shower or wash following pad 
change). 
00:01:57 13 0.93 90.00 43.82 63.52 116.48 
Oral Care. 00:00:20 7 0.50 29.00 13.06 16.92 41.08 
Shave or grooming. 00:01:14 6 0.43 123.00 77.70 41.45 204.55 
Toileting - prompted by a resident. 00:05:29 51 3.64 64.63 46.32 51.60 77.65 
Toileting - prompted by a personal 
care worker. 
00:01:09 11 0.79 62.73 51.19 28.34 97.11 
Pad check. 00:00:36 9 0.64 39.56 45.88 4.29 74.82 
Pad change. 00:08:19 88 6.29 56.76 44.86 47.26 66.27 
Scheduled toileting. 00:00:39 6 0.43 64.67 61.85 -0.24 129.57 
Dressing a resident. 00:17:49 139 9.93 77.06 64.71 66.20 87.91 
Resident mobility; passive & active 
exercises; turning a resident in bed. 
00:02:26 23 1.64 63.70 68.04 34.27 93.12 
Medication administration. 00:01:42 20 1.43 50.95 39.87 32.29 69.61 







Frequency Duration (seconds) 
Total 
frequency 











Assisting a resident with eating and 
drinking (include feeding systems). 
00:34:54 189 13.50 111.00 162.12 87.74 134.26 
Assisting a resident with food (e.g. 
cutting up food, uncovering food or 
delivery of food). 
00:04:22 48 3.43 54.71 60.65 37.10 72.32 
Assisting a resident with hand washing 
following the use of toilet. 
00:00:58 12 0.86 48.75 35.98 25.89 71.61 
Assisting a resident with transfer to 
and from a bed, a chair, etc.  
00:19:46 177 12.64 67.11 67.12 57.15 77.06 
Transferring a resident to or from 
dining room or board room. 
00:12:13 141 10.07 52.05 39.63 45.45 58.65 
Weighing a resident. 00:01:06 5 0.36 133.00 122.36 -18.93 284.93 
Attending to a resident call for 
assistance. 
00:10:32 64 4.57 98.86 488.49 -23.16 220.88 
Total 02:28:05 1177 84.07 75.62 143.45 67.41 83.82 
Indirect care        
16.65%                   
95% CI=(15.45, 
17.85) 
Equipment set up (e.g. sling set up, 
shower chair set up).  
00:31:23 386 27.57 48.87 39.32 44.93 52.80 
Resident shower set up (e.g. preparing 
shampoo, towel or body lotion). 
00:07:33 86 6.14 52.71 57.55 40.37 65.05 
Bed making routine. 00:12:25 72 5.14 103.58 89.15 82.63 124.53 
Changing a bed following an 
incontinent episode. 
00:01:18 8 0.57 97.87 86.29 25.74 170.01 
Cleaning up spills following an 
incontinent episode. 







Frequency Duration (seconds) 
Total 
frequency 











Re-stocking supplies to a trolley. 00:01:36 10 0.71 96.30 130.11 3.22 189.38 
Transporting linen to and from 
laundry. 
00:00:22 7 0.50 30.86 17.95 14.26 47.46 
Transporting clinical waste for 
disposal. 
00:02:04 11 0.79 113.36 109.52 39.79 186.94 
Emptying a resident's meal plate. 00:08:27 94 6.71 54.06 52.88 43.23 64.90 
Collecting pads from a storage 
cupboard. 
00:04:45 64 4.57 44.53 28.38 37.44 51.62 
Collecting a resident's clothes from his 
or her cupboard; put clothes back to 
the cupboard. 
00:09:53 116 8.29 51.22 41.31 43.63 58.82 
Total 01:19:55 856 61.14 56.11 54.52 52.45 59.76 
Infection control       
5.92%                     
95% CI=(5.21, 6.63) 
Putting on personal protective 
equipments. 
00:10:23 153 10.93 40.81 37.94 34.75 46.87 
Taking off personal protective 
equipments. 
00:07:25 152 10.86 29.33 81.25 16.31 42.35 
Alcohol hand washing (related to 
toileting or pad change). 
00:00:59 6 0.43 99.17 175.46 -84.96 283.30 
Alcohol hand washing (unrelated to 
toileting or pad change). 
00:01:04 16 1.14 40.19 26.29 26.18 54.20 
Water hand washing (related to 
toileting or pad change). 
00:04:23 52 3.71 50.62 30.22 42.20 59.03 
Water hand washing (unrelated to 
toileting or pad change). 
00:04:11 46 3.29 54.59 51.86 39.19 69.99 
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Total 
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Documentation     
4.07%                     
95% CI= (3.38, 4.76) 
Locating or collecting a resident's 
records. 
00:05:00 103 7.36 29.22 45.45 20.34 38.11 
Reviewing or writing resident's 
clinical information; reading notes; 
viewing results. 
00:13:50 150 10.71 55.46 98.47 39.57 71.35 
Putting records back to filing area. 00:00:40 5 0.36 81.00 102.06 -45.72 207.72 
Total 00:19:31 258 18.43 45.48 82.41 35.38 55.58 
Transit                  
3.44%                      
95% CI= (2.99, 3.89) 
Standing or walking in the corridor 
between activities. 
00:16:29 240 17.14 41.29 46.73 35.35 47.23 
Staff breaks              
14.64%                    
95% CI= (10.91, 
18.38) 
Personal errands (off unit chores; meal 
break; making personal telephone 
call). 
01:10:17 48 3.43 880.06 817.54 642.67 1117.45 
*Verbal 
communication 
47.29%                   
95% CI= (39.29, 
55.29)  
Asking for assistance from another 
personal care worker. 
00:00:46 6 0.86 33.33 18.27 14.16 52.51 
Assisting another personal care worker 
to do their work. 
00:00:56 5 0.71 49.60 48.81 -11.00 110.20 
Communication of information about 
resident (external). 
00:00:59 12 1.71 21.75 19.53 9.34 34.16 
Communication of information about 
resident (internal). 
01:53:10 309 44.14 96.46 156.20 78.97 113.94 
Communicating with a resident. 01:50:55 326 46.57 89.60 129.29 75.51 103.69 
Receiving a phone call; making a 
phone call. 
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Total 03:47:00 659 94.14 90.72 140.88 79.95 101.50 
Others                       
0.50%                       
95% CI= (0.30, 0.70) 
Other tasks not included 00:02:24 15 1.07 96.33 69.95 57.59 135.07 

























Direct care                 
30.65%                      
95% CI= (28.08, 
33.22) 
Physical Assessment. 00:00:06 2 0.13 35.50 26.16 -199.56 270.56 
Routine hygiene (e.g. daily shower or 
wash). 
00:16:45 132 8.25 87.79 122.10 66.76 108.81 
Continence related hygiene (e.g. 
shower or wash following pad change). 
00:02:40 29 1.81 63.66 62.10 40.03 87.28 
Oral Care. 00:00:08 3 0.19 32.00 14.42 -3.83 67.83 
Shave or grooming. 00:00:07 2 0.13 39.50 17.68 -119.33 198.33 
Toileting - prompted by a resident. 00:09:26 122 7.63 53.52 40.98 46.17 60.86 
Toileting - prompted by a personal 
care worker. 
00:06:21 78 4.88 56.28 50.43 44.91 67.65 
Pad check. 00:02:58 53 3.31 38.83 35.39 29.08 48.59 
Pad change. 00:09:02 115 7.19 54.37 35.91 47.73 61.00 
Scheduled toileting. 00:01:52 27 1.69 47.93 30.06 36.04 59.82 
Dressing a resident. 00:22:45 232 14.50 67.82 57.17 60.43 75.22 
Resident mobility; passive & active 
exercises; turning a resident in bed. 
00:05:22 53 3.31 70.00 62.19 52.86 87.14 
Medication administration. 00:00:20 4 0.25 58.25 34.03 4.10 112.40 
Specimen collection; urine collection. 00:00:02 1 0.06 18.00 . . . 
Assisting a resident with eating and 
drinking (include feeding systems). 






















Assisting a resident with food (e.g. 
cutting up food, uncovering food or 
delivery of food). 
00:09:34 133 8.31 49.75 47.06 41.68 57.82 
Care of the deceased; laying out. 00:00:01 1 0.06 9.00 . . . 
Assisting a resident with hand washing 
following the use of toilet. 
00:00:46 14 0.88 38.29 20.11 26.68 49.89 
Assisting a resident with transfer to 
and from a bed, a chair, etc.  
00:28:45 353 22.06 56.34 40.85 52.06 60.62 
Transferring a resident to or from 
dining room or board room. 
00:19:15 272 17.00 48.96 33.50 44.96 52.95 
Weighing a resident. 00:00:08 2 0.13 47.50 33.23 -251.10 346.10 
Assisting a resident to receive a phone 
call. 
00:00:17 6 0.38 32.67 17.20 14.62 50.72 
Attending to a resident call for 
assistance. 
00:04:08 123 7.69 23.21 18.58 19.90 26.53 
Total 02:27:07 1803 112.69 56.45 56.74 53.83 59.07 
Indirect care          
18.41%                        
95% CI= (16.65, 
20.17) 
Equipment set up (e.g. sling set up, 
shower chair set up).  
00:37:39 560 35.00 46.52 34.02 43.70 49.34 
Resident shower set up (e.g. preparing 
shampoo, towel or body lotion). 
00:06:50 99 6.19 47.72 45.41 38.66 56.77 
Bed making routine. 00:10:31 79 4.94 92.08 83.52 73.37 110.78 
Changing a bed following an 
incontinent episode. 
00:01:50 13 0.81 98.00 89.68 43.81 152.19 






















Transporting linen to and from 
laundry. 
00:02:57 43 2.69 47.44 48.57 32.50 62.39 
Transporting clinical waste for 
disposal. 
00:02:54 40 2.50 50.15 54.42 32.75 67.55 
Using or cleaning up bed pans. 00:05:07 65 4.06 54.43 33.48 46.13 62.73 
Emptying a resident's meal plate. 00:04:29 78 4.88 39.73 33.54 32.17 47.29 
Collecting pads from a storage 
cupboard. 
00:03:22 67 4.19 34.70 29.58 27.49 41.92 
Collecting a resident's clothes from his 
or her cupboard; put clothes back to 
the cupboard. 
00:05:52 100 6.25 40.64 34.67 33.76 47.52 
Sorting and putting a resident's clothes 
to his or her room. 
00:06:29 59 3.69 76.05 78.22 55.67 96.43 
Total 01:28:22 1210 75.63 50.52 46.81 47.88 53.16 
Infection control       
6.83%                        
95% CI= (6.06, 7.59) 
Putting on personal protective 
equipments. 
00:11:24 254 15.88 31.05 22.17 28.31 33.79 
Taking off personal protective 
equipments. 
00:06:47 254 15.88 18.47 27.16 15.11 21.83 
Alcohol hand washing (related to 
toileting or pad change). 
00:03:03 70 4.38 30.16 24.95 24.21 36.11 
Alcohol hand washing (unrelated to 
toileting or pad change). 
00:01:43 41 2.56 28.90 20.39 22.47 35.34 
Water hand washing (related to 
toileting or pad change). 






















Water hand washing (unrelated to 
toileting or pad change). 
00:03:29 63 3.94 38.24 21.03 32.94 43.53 
Total 00:32:46 805 50.31 28.17 24.52 26.47 29.86 
Documentation        
2.34%                        
95% CI= (1.66, 3.02) 
Locating or collecting a resident's 
records. 
00:03:11 60 3.75 36.67 39.10 26.57 46.77 
Reviewing or writing resident's clinical 
information; reading notes; viewing 
results. 
00:07:57 68 4.25 80.96 101.54 56.38 105.53 
Putting records back to filing area. 00:00:05 4 0.25 14.25 10.40 -2.31 30.81 
Total 00:11:13 132 8.25 58.80 80.65 44.92 72.69 
Transit                       
5.53%                           
95% CI= (4.46, 6.61) 
Standing or walking in the corridor 
between activities. 
00:26:34 274 17.13 67.06 84.44 57.02 77.11 
Staff breaks                   
15.71%                               
95% CI= (10.99, 
20.42) 
Personal errands (off unit chores; meal 
break; making personal telephone 
call). 
01:15:24 64 4.00 815.00 845.38 603.83 1026.17 
Verbal 
communication 
63.47%                      
95% CI= (56.57, 
70.37)  
Asking for assistance from another 
personal care worker. 
00:02:48 46 2.88 42.17 58.26 24.87 59.48 
Assisting another personal care worker 
to do their work. 
00:01:01 34 2.13 20.79 18.80 14.23 27.35 
Participating in-service training. 00:08:25 1 0.06 5825.00 . . . 
Communication of information about 
resident (external). 






















Communication of information about 
resident (internal). 
02:42:27 1105 69.06 101.70 139.86 93.45 109.96 
Communicating with a resident. 02:04:17 1111 69.44 77.38 118.09 70.43 84.33 
Communicating with a resident's 
family. 
00:04:27 64 4.00 48.14 71.10 30.38 65.90 
Receiving a phone call; making a 
phone call. 
00:00:34 4 0.25 97.00 108.77 -76.08 270.08 
Total 05:04:40 2372 148.25 88.85 173.39 81.87 95.84 
Others                       
1.83%                           
95% CI= (1.12, 2.53) 




Supplementary Table 3. The total number of observations of each nursing care 













Preparation       
preparing a medication trolley (e.g. put packed medication on to the 
trolley) 
111 61.5 74.6 
locating or identifying a resident (e.g. look for a resident in a dining 
room, check if a resident is ready for medication) 
133 7.7 7.5 
identifying an S8 drug (Schedule 8 drugs of addiction) (e.g. open 
the locked cabinet, find a drug) 
4 19.8 9.7 
preparing/assisting preparation of S8 drugs tablet 2 16.2 8.2 
preparing/assisting preparation of S8 drugs liquid 2 38.6 11.7 
preparing/assisting preparation of S8 drugs injection  3 57.3 22.2 
preparing/assisting preparation of S8 drugs patch -  - -  
preparing/assisting preparation of S8 drugs via PEG (percutaneous 
endoscopic gastrostomy)  feeding tubes 
-  -   - 
identifying an ordinary medication from the trolley 727 11.8 10.2 
preparing ordinary tablet medication 774 22.8 19.7 
preparing liquid medication 52 17.7 8.4 
preparing powder medication (e.g. movicol) 167 23.1 18.4 
preparing eye drops/ointment 18 7.3 4.4 
preparing injection (e.g. B12, insulin) 35 27.2 13.6 
preparing puffer/inhaler  38 19.3 15.0 
preparing nebuliser 33 21.3 15.9 
preparing patch 14 17.1 12.2 
preparing topical medication (e.g. cream) 2 37.4 1.9 
preparing resource (i.e. nutrition drink) 34 12.1 8.3 
preparing for PEG feeding 33 27.0 21.3 
preparing a cup of water/juice 125 10.3 10.9 
preparing equipment for BGL (blood glucose level) checking 73 19.8 15.0 
checking BGL  47 24.1 17.0 
bringing prepared medication and other supplies (e.g. tissue) to a 
resident 
477 11.3 9.1 
preparing PRN medication 8 37.9 40.6 
preparing a resident for medication provision 60 14.8 11.5 
Provision       
providing/assisting provision of S8 drugs tablet 3 105.0 
118.
3 
providing/assisting provision of S8 drugs liquid  - -  -  
providing/assisting provision of S8 drugs injection 1 44.7 - 
providing/assisting provision of S8 drugs patch 2 25.5 7.6 












providing ordinary tablet medication 476 33.0 32.5 
providing liquid medication 19 21.9 29.5 
providing powder medication (e.g. movicol) 11 33.9 47.7 
providing eye drops/ointment 94 19.6 12.2 
providing injection (e.g. B12, insulin) 25 16.9 8.8 
providing puffer/inhaler  44 15.1 9.8 
providing nebuliser 22 22.5 11.6 
providing patch 13 16.1 16.3 
providing topical medication (e.g. cream) 2 51.4 48.8 
providing resource (i.e. nutrition drink) 13 20.6 16.9 
providing medications via PEG feeding tubes 19 111.4 54.8 
providing a PRN medication 5 39.6 35.6 
After provision       
travelling back to medication trolley  412 5.6 6.6 
disposing clinical waste and general waste/put medication (e.g. eye 
drops) back on to trolley 
508 8.2 6.8 
bringing/collecting spoons and cups to/from the wash up room or 
washing them 
33 38.9 28.5 
Wound 
care 
preparing wound care trolley 26 36.4 34.6 
preparing for wound care (e.g. put supplies on to the trolley, prepare 
dressing) 
121 45.8 39.0 
wound care for a resident  143 49.8 45.2 
cleaning wound care trolley 41 20.9 17.6 
Physical 
review 
preparing/organising physical review equipment 12 16.1 13.9 
physical review for a resident (i.e. assessment)  10 64.5 40.2 
Infection 
control 
alcohol handwash (medication-related) 362 8.0 14.9 
alcohol handwash (non-medication-related) 71 11.6 14.1 
water handwash (medication-related) 22 22.9 12.1 
water handwash (non-medication-related) 33 29.0 26.2 
putting on/taking off gloves (medication-related) 180 10.1 7.5 




Pure verbal communication       
verbal communication with a resident (medication-related) 433 13.1 16.8 




verbal communication with another nurse (medication-related) 61 60.0 
162.
9 
verbal communication with another nurse (non-medication-related) 261 51.2 78.1 
verbal communication with a personal care worker (medication-
related)  
20 18.1 11.7 
verbal communication with a personal care worker (non-
medication-related) 
359 24.6 34.4 













verbal communication with other internal staff (e.g. physiotherapist) 
(non-medication-related) 
56 20.1 18.3 
verbal communication with an external health professional (e.g. a 
doctor) (medication-related) 
 -  -  - 
verbal communication with an external health professional (e.g. a 
doctor) (non-medication-related) 
7 43.3 46.1 
verbal communication with a visitor (medication-related) 6 22.4 17.4 
verbal communication with a visitor (non-medication-related) 94 40.8 63.6 
receiving/answering/making a phone call (to another staff, doctor, 
pharmacy, etc.)(medication-related) 
4 32.0 19.2 
receiving/answering/making a phone call (to another staff, doctor, 
pharmacy, etc.)(non-medication-related) 
54 44.4 50.3 
shift handover 26 592.3 
420.
0 
Concurrent verbal communication       
verbal communication with a resident (medication-related) 187 11.6 19.3 
verbal communication with a resident (non-medication-related) 481 19.1 34.1 
verbal communication with another nurse (medication-related) 10 54.3 88.0 
verbal communication with another nurse (non-medication-related) 56 17.5 25.5 
verbal communication with a personal care worker (medication-
related)  
3 7.5 5.7 
verbal communication with a personal care worker (non-
medication-related) 
145 17.4 46.7 
verbal communication with other internal staff (e.g. physiotherapist) 
(medication-related) 
 -  -  - 
verbal communication with other internal staff (e.g. physiotherapist) 
(non-medication-related) 
30 7.7 9.9 
verbal communication with an external health professional (e.g. a 
doctor) (medication-related) 
 -  -  - 
verbal communication with an external health professional (e.g. a 
doctor) (non-medication-related) 
1 3.6 . 
verbal communication with a visitor (medication-related)       
verbal communication with a visitor (non-medication-related) 23 10.3 12.0 
receiving/answering/making a phone call (to another staff, doctor, 
pharmacy, etc.)(medication-related) 
 -  -  - 
receiving/answering/making a phone call (to another staff, doctor, 
pharmacy, etc.)(non-medication-related) 
4 10.9 13.9 
shift handover  -  -  - 
Document
ation 
Paper-based documentation       
collecting/putting a documentation book from/back to a filing area 42 24.5 27.3 
flipping an S8 drug documentation book 34 3.1 2.5 
reading an S8 drug documentation book 4 2.9 1.2 
writing in an S8 drug documentation book 45 20.2 12.6 
flipping medication administration records  519 10.2 9.4 












writing in medication administration records 450 11.7 9.8 
reading a daily medication orders 1 22.7 - 
writing on a daily medication orders 3 8.7 6.8 
reading/writing on a paper note, handover sheet  243 21.4 23.9 
flipping a wound care book/form 112 19.1 17.6 
reading a wound care book/form 127 18.2 16.7 
writing in a wound care book/form 123 40.8 71.8 
flipping a physical review book/form 5 6.2 5.5 
reading a physical review book/form 5 11.4 12.9 
writing in a physical review book/form 18 29.9 26.5 
flipping other documentation books (e.g. diary) 39 15.7 16.5 
reading other documentation books (e.g. diary) 21 45.3 55.7 
writing in other documentation books (e.g. diary) 53 30.9 43.7 
filing a document in a filing tray or filing book 12 37.8 34.4 
Electronic documentation       
Portable device       
logging in/out of  the electronic system 24 23.7 22.3 
locating a resident’s record in the electronic system on the portable 
device (medication-related) 
392 7.2 6.0 
locating a resident’s record in the electronic system on the portable 
device(non-medication-related) 
11 7.4 11.4 
reading in the electronic system on the portable device(medication-
related) 
24 7.8 7.9 
reading in the electronic system on the portable device (non-
medication-related) 
1 8.5 - 
ticking/entering medication-related information in the electronic 
system on the portable device 
418 8.9 10.4 
non-medication-related activities in the electronic system on the 
portable device 
10 14.9 5.4 
Desktop computer       
logging in/out a desktop computer 23 12.1 13.6 
login/out the electronic system on a desktop computer 55 23.0 24.8 
locating a form in the electronic system on a desktop computer 
(medication-related) 
11 10.4 15.5 
locating a form in the electronic system on a desktop computer 
(non-medication-related) 
258 24.6 23.1 
reading data in the electronic system on a desktop computer 
(medication-related) 
1 65.8 - 
reading data in the electronic system on a desktop computer (non-
medication-related) 
40 23.2 33.7 
entering data in the electronic system on a desktop computer 
(medication-related) 
8 28.9 64.3 
entering data in the electronic system on a desktop computer (non-
medication-related) 
227 62.3 53.2 
Print and 
fax 
preparing a fax cover sheet (either type on computer or handwrite 
on a piece of paper) 












faxing documents (e.g. stamp "faxed" on a faxed document, file a 
faxed document) 
3 103.9 92.3 
printing/photocopying a document (e.g. form for transferring a 
resident to hospital ) 
25 38.0 40.1 
Transit 
pushing a medication trolley 576 18.5 12.9 
pushing other trolley or pulling a trailer (e.g. wound care trolley) 125 22.9 15.4 
walking/standing in corridor, dining room, etc. 357 26.7 28.8 
Staff 
breaks 
staff breaks (e.g. lunch break) 34 455.3 
630.
8 
Other other activities not included above 270 69.4 
136.
1 
N: total number of observations 
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RESEARCH ARTICLE Open Access
The work pattern of personal care workers in two
Australian nursing homes: a time-motion study
Si-Yu Qian1, Ping Yu1*, Zhen-Yu Zhang1, David M Hailey1, Pamela J Davy2 and Mark I Nelson2
Abstract
Background: The aim of the study is to describe the work pattern of personal care workers (PCWs) in nursing
homes. This knowledge is important for staff performance appraisal, task allocation and scheduling. It will also
support funding allocation based on activities.
Methods: A time-motion study was conducted in 2010 at two Australian nursing homes. The observation at Site 1
was between the hours of 7:00 and 14:00 or 15:00 for 14 days. One PCW was observed on each day. The
observation at Site 2 was from 10:00 to 17:00 for 16 days. One PCW working on a morning shift and another one
working on an afternoon shift were observed on each day. Fifty-eight work activities done by PCWs were grouped
into eight categories. Activity time, frequency, duration and the switch between two consecutive activities were
used as measurements to describe the work pattern.
Results: Personal care workers spent about 70.0% of their time on four types of activities consistently at both sites:
direct care (30.7%), indirect care (17.6%), infection control (6.4%) and staff break (15.2%). Oral communication was
the most frequently observed activity. It could occur independently or concurrently with other activities. At Site 2,
PCWs spent significantly more time than their counterparts at Site 1 on oral communication (Site 1: 47.3% vs. Site 2:
63.5%, P = 0.003), transit (Site 1: 3.4% vs. Site 2: 5.5%, P < 0.001) and others (Site 1: 0.5% vs. Site 2: 1.8%, P < 0.001).
They spent less time on documentation (Site 1: 4.1% vs. Site 2: 2.3%, P < 0.001). More than two-thirds of the
observed activities had a very short duration (1 minute or less). Personal care workers frequently switched within or
between oral communication, direct and indirect care activities.
Conclusions: At both nursing homes, direct care, indirect care, infection control and staff break occupied the major
part of a PCW’s work, however oral communication was the most time consuming activity. Personal care workers
frequently switched between activities, suggesting that looking after the elderly in nursing homes is a busy and
demanding job.
Background
The growing ageing population has resulted in an in-
creasing number of residents, especially the very old and
frail, in residential aged care facilities (RACFs) [1]. This
requires an increase in the number and intensity of the
aged care services. The situation is worsened by a
chronic shortage of direct care workers, on whom these
people rely to live [2]. All of this represents a big chal-
lenge to the delivery of aged care services in RACFs.
An important strategy to address this challenge is to
effectively design work activities to optimally deliver
aged care services. This requires a basic knowledge
about which work activities are currently undertaken by
direct care workers and how much time each activity ac-
tually takes to meet a resident’s care needs.
Personal care workers (PCWs) make up the largest
proportion (70%) of the direct care workers in RACFs.
Because of the challenge of attracting registered nurses
(RNs), the number of PCWs is increasing steadily in
Australia [3]. Personal care workers have a minimum
qualification of Certificate III in Aged Care awarded by
the Technical and Further Education (TAFE) college sys-
tem in Australia. They are the major providers of per-
sonal care to residents, especially the activities of daily
living (ADL) which are one of the important care needs
supported by the Aged Care Funding Instrument (ACFI)
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[4]. The ACFI assesses the day-to-day core care needs of
a resident to determine the level of subsidy.
Work sampling and time-motion techniques have
been applied extensively to measure the work pattern in
healthcare settings [5-12]. The former has a relatively
small cost, but is not able to capture some important in-
formation such as the duration of an activity because the
observation is not continuous [13]. The latter allows
precise time to be recorded for each activity, but this is
labor-intensive and costly [14].
Previous studies have investigated the work pattern in
hospital settings [6-8,10,11]. For example, Cornell et al.
[7] inspected nurses’ workflow and their computer use
in two acute care medical-surgical units in a general
hospital in the USA. They found that nurses frequently
switched between activities and the duration of most of
the activities was very short and highly variable. A recent
study described the work activities of bedside intensive
care unit nurses in a private hospital in Australia [11].
Nurses spent most of their time on direct care and indir-
ect care and they undertook two activities simultan-
eously for almost half of their time.
Although there has been much research on the work
pattern in hospital settings, few such studies have been
undertaken in RACFs. Among the studies undertaken in
RACFs, some only focused on particular activities (e.g.
bathing-related care) [5,12,15]. Munyisia et al. [9] exam-
ined the time expenditure on different types of activities
performed by direct care workers by conducting a work
sampling study in a high-care house and a low-care
house of an RACF. They found that in both houses, oral
communication was the most time-consuming activity
(32.4%-51.9%). This study provides a comprehensive
overview of what the direct care workers do and how
they spend their working time, however it was confined
to a single RACF and because it is a work sampling
study, the duration of each activity or the switches which
occur between activities could not be determined.
This study aims to accurately describe the work pat-
tern of PCWs in two high-care RACFs. These are similar
to nursing homes in the USA in terms of the level of
care provided to residents. Previous studies used differ-
ent measurements to describe the work pattern
[7,10,11,16,17]. The commonly used measurements are
activity time, frequency, duration and the switch be-
tween two consecutive activities.
Activity time is expressed by two parameters: (1) the
time an activity takes over an eight-hour shift and (2)
the percentage of time used to complete an activity in
relation to the total amount of time for all activities. Ac-
tivity frequency is the number of occurrences of an ac-
tivity during a set period of time (e.g. an hour). Activity
duration, usually assessed in seconds, is the length of
time continuously spent on an activity. It is presented as
a mean with standard deviation to indicate its variability.
The switch between two consecutive activities includes
the number of occurrence of a switch and the direction
of this switch. These four measurements were used in
this study to describe a PCW’s work pattern.
Methods
Settings
A time-motion observational study was conducted at
two nursing homes. The first nursing home was located
in Sydney and was owned by a not-for-profit
organization which operates 23 RACFs. The observation
was conducted in a 32-bed high-care wing (Site 1)
staffed by one half-time and four full-time PCWs and
one RN. The other nursing home was a stand-alone,
not-for-profit facility in Newcastle with 108 beds. The
observation was conducted in a 25-bed high-care wing
(Site 2) in which three PCWs and one RN took care of
23 residents (two beds were empty at the time of the
study).
Classification of personal care workers’ activities
The observational study requires a predefined classifica-
tion of activities. Our research team has developed and
applied an activity classification system of direct care
workers in a longitudinal work sampling study con-
ducted in an Australian nursing home [9,18-20]. This
work activity classification system was further developed
and revised through three focus group discussions with
three researchers (including the researchers who devel-
oped it) and three RNs who had extensive experience
working in aged care.
The final classification system contains 58 activities
grouped into eight categories: direct care, indirect care,
infection control, documentation, transit, staff break,
oral communication and other activities not included in
the previous categories. The activities in each category
are presented in Table 1.
Ethical approval
Ethical approval was granted by the Human Research
Ethics Committee of the University of Wollongong
based on written approval given by the two participant
aged care organizations which run the two nursing
homes.
Inter-rater reliability
Our observation was conducted by a single observer. To
ensure the reliability of the observation process, our ob-
server and a second observer, who has extensive experi-
ence in conducting observational studies, independently
observed and recorded the same activities of four PCWs
for a period of four hours. Then a comparison of two
hours of their records was conducted and discussed. A
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minimum agreement of more than 95% was achieved in
the two records, suggesting the inter-rater reliability is
adequate according to Pelletier and Duffield [21].
Data collection
The observation was performed in 2010. Before the ob-
servation, the nursing manager at each site introduced
the observer to the RNs and the PCWs. On each obser-
vational day, the observer arrived at the site 15 minutes
before the start of the observation to identify one of the
PCWs for observation, using convenience sampling. The
observer tried to observe different PCWs on different
days to maximize the number of participants. At the
start, the observer explained the purpose and procedure
of the observation to the PCW. Only after written con-
sent was given by the participant, was the observation
conducted. A clinical handheld was used to record the
observational data on an Excel spreadsheet.
For the first seven days of data collection at Site 1 only
the start time was recorded for the observed activities.
Table 1 Classification of personal care workers’ activities
Category Activities
Direct care Physical Assessment.
Routine hygiene (e.g. daily shower or wash).
Continence related hygiene (e.g. shower or
wash following pad change).
Oral Care.
Shave or grooming.
Toileting - prompted by a resident.





Resident mobility; passive & active exercises;
turning a resident in bed.
Medication administration.
Specimen collection; urine collection.
Assisting a resident with eating and drinking
(include feeding systems).
Assisting a resident with food (e.g. cutting up
food, uncovering food or delivery of food).
Care of the deceased; laying out.
Assisting a resident with hand washing
following the use of toilet.
Assisting a resident with transfer to and from
a bed, a chair, etc.
Transferring a resident to or from dining room
or board room.
Weighing a resident.
Assisting a resident to receive a phone call.
Attending to a resident call for assistance.
Indirect care Equipment set up (e.g. sling set up, shower
chair set up).
Resident shower set up (e.g. preparing
shampoo, towel or body lotion).
Bed making routine.
Changing a bed following an incontinent episode.
Cleaning up spills following an incontinent episode.
Re-stocking supplies to a trolley.
Re-stocking supplies to a resident's cupboard.
Transporting linen to and from laundry.
Transporting clinical waste for disposal.
Using or cleaning up bed pans.
Emptying a resident's meal plate.
Collecting pads from a storage cupboard.
Collecting a resident's clothes from his or her
cupboard; putting clothes back to the cupboard.
Sorting and putting a resident's clothes to his
or her room.
Infection control Putting on personal protective equipment.
Taking off personal protective equipment.
Table 1 Classification of personal care workers’ activities
(Continued)
Alcohol hand washing (related to toileting or
pad change).
Alcohol hand washing (unrelated to toileting
or pad change).
Water hand washing (related to toileting or
pad change).
Water hand washing (unrelated to toileting
or pad change).
Documentation Locating or collecting a resident's records.
Taking a photo of a resident.
Reviewing or writing resident's clinical
information; reading notes; viewing results.
Putting records back to filing area.
Transit Standing or walking in the corridor between
activities.
Staff break Personal errands (off unit chores; meal break;
making personal telephone call).
Oral
communication
Asking for assistance from another personal
care worker.
Assisting another personal care worker to do
his or her work.
Participating in-service training.
Communication of information about a resident
(external).
Communication of information about a
resident (internal).
Communicating with a resident.
Communicating with a resident's family.
Receiving a phone call; making a phone call.
Others Other tasks not included.
Qian et al. BMC Health Services Research 2012, 12:305 Page 3 of 8
http://www.biomedcentral.com/1472-6963/12/305
Because the start time of the current activity is the end
time of the previous activity, it was not necessary to rec-
ord the end time. The observer noticed that a PCW
might only be speaking or might be performing some
other activity concurrently. In order to correctly record
oral communication time, the data collection protocol
was modified to include both the start time and end
time of an oral communication activity, and the concur-
rently performed activity. At Site 2, both start and end
times of oral communication activities were recorded
from the beginning.
At Site 1, a total of 11 PCWs were observed over a
period of 14 days (three of the PCWs were observed
twice). The observation was between the hours of
7:00 and 14:00 or 15:00 on each day, depending on the
observed PCW’s finishing time.
At Site 2, a total of 27 PCWs were observed over
16 days (five were observed twice). The observation was
from 10:00 to 17:00. On each day, a morning shift PCW
was observed first. After this individual finished work at
14:00 or 15:00, an afternoon shift PCW was observed.
Data analysis
The data were analyzed in Microsoft Excel 2007, SPSS
version 18.0 (SPSS inc., Chicago, IL, USA) and R version
2.12.1 [22]. The duration of each activity was calculated
in Excel. Analysis concerning oral communication at Site
1 was based on the last seven days of observation since
the end time was not recorded during the first seven ob-
servational days. A Z test was used to compare the per-
centage of time spent on each category of activities
between the two sites. A Pearson’s chi square test was
used to determine the difference between the two sites
in the number of activities which fell into different dur-
ation groups. Statistical significance was assumed when
P < 0.05.
Results
Fifty-one of the designated 58 activities were observed at
Site 1. The seven activities which were not observed are:
‘care of the deceased or laying out’, ‘assisting a resident to
receive a phone call’, ‘re-stocking supplies to a resident’s
cupboard’, ‘using or cleaning up bed pans’, ‘sorting and
putting a resident’s clothes to his or her room’, ‘partici-
pating in-service training’ and ‘taking a photo of a resi-
dent’. Fifty-five of the designated activities were
observed at Site 2. The three activities which were not
observed are: ‘cleaning up spills following an incontinent
episode’, ‘re-stocking supplies to a resident’s cupboard’,
and ‘taking a photo of a resident’.
A total of 173 hours of observation and 11,283 events
were recorded. Table 2 shows the time spent on each
category of activities, combining data from the two sites.
The percentages do not sum to 100% because oral
communication may occur either by itself or simultan-
eously with an activity from one of the other seven cat-
egories. This means that the percentage of time spent on
oral communication has overlaps with the other
categories.
Activity time
At Site 1, 81 hours of observation were recorded and at
Site 2, 92 hours were recorded. Table 3 presents the time,
frequency and duration by activity category at each site.
At Site 1, the most time-consuming direct care activity
was ‘assisting a resident with eating and drinking (in-
clude feeding systems)’ at 35 minutes over an eight-hour
shift. At Site 2, however, ‘assisting a resident with trans-
fer to and from a bed, a chair, etc.’ was the most time-
consuming direct care activity, taking 29 minutes over
an eight-hour shift. At both sites, ‘equipment set up (e.g.
sling set up, shower chair set up)’ took the most indirect
care time (Site 1: 31 minutes, Site 2: 38 minutes). Most
of the oral communication time was spent on ‘communi-
cation of information about a resident (internal)’ (Site 1:
1 hour and 53 minutes, Site 2: 2 hours and 42 minutes)
and ‘communicating with a resident’ (Site 1: 1 hour and
51 minutes, Site 2: 2 hours and 4 minutes).
No statistically significant difference between the two
sites was found in the time spent on direct care, indirect
care, infection control or staff break, and these activities
took approximately 70.0% of the working time (Site 1:
68.1%, Site 2: 71.6%). As shown in Table 3, PCWs at Site
2 spent significantly more time than their counterparts
at Site 1 on oral communication (Site 1: 47.3% vs. Site 2:
63.5%, P = 0.003), transit (Site 1: 3.4% vs. Site 2: 5.5%,
P < 0.001) and others (Site 1: 0.5% vs. Site 2: 1.8%,
P < 0.001). They spent less time, however, on documen-
tation (Site 1: 4.1% vs. Site 2: 2.3%, P < 0.001).
Activity frequency
In one hour, 56 events occurred at Site 1 and 73 events
occurred at Site 2. The most frequently occurring
Table 2 Time spent on each category of activities,
combining the two sites
Categories Time (%) 95% Confidence intervals
Direct care 30.7 28.7 32.8
Indirect care 17.6 16.3 18.8
Infection control 6.4 5.8 7.1
Documentation 3.1 2.5 3.7
Transit 4.6 3.9 5.2
Staff break 15.2 11.8 18.6
Oral communication 59.2 53.7 64.6
Others 1.2 0.8 1.6
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activity was oral communication, followed by direct care
and indirect care (Table 3).
Activity duration
From the mean and standard deviation shown in Table 3,
the activity duration was very short and varied dramatic-
ally. The short activity duration is also shown in Figure 1.
Of the 3,679 events recorded at Site 1 (excluding the
889 oral communication events which occurred in the
first seven days), 9.0% were completed in less than
10 seconds, which was significantly less than at Site 2
(12.4% of 6,715 events, P < 0.001). 15.5% of the events
recorded at Site 1 and 14.5% at Site 2 took between 10
and 19 seconds. Overall, more than two-thirds of the
observed events at both sites had a duration of less than
1 minute.
Switch between two consecutive activities
A PCW frequently switched from one activity to an-
other. On average, 49.8 switches between two consecu-
tive activities were observed in an hour at Site 1 and
62.5 switches were observed at Site 2. A PCW switched
from one activity to another at a rate of one per minute.
Most of the switches were within or between oral com-
munication activities, direct care activities and indirect
care activities. The directions of the most frequently
observed switches were similar, as were the number of
these switches at both sites (Table 4).
Discussion
In this study 56 out of the 58 designated activities per-
formed by PCWs at two Australian nursing homes were
measured. The activities were classified into eight cat-
egories: direct care, indirect care, infection control,
documentation, transit, staff break, oral communication
and others. In comparison with a previous study in a
single nursing home [9], this study provides a much
more accurate and complete picture of how PCWs
spend their time on work activities described in the fol-
lowing terms: actual time taken over an eight-hour shift,
the time spent on it as a percentage of the time con-
sumed by all of the observed activities, the activity fre-
quency and duration. It also provides data on the
switches between two consecutive activities. Our find-
ings will be useful for nursing managers to understand
how PCWs work and what the workload actually is in
looking after residents with high-care needs in nursing
homes. Although the care needs of the residents repre-
sented an uncontrolled variable in what was a natural
setting, it appeared that a PCW’s workload looking after
residents and meeting their care needs was high in both
nursing homes.
Personal care workers spent 30.7% of their time on
direct care. This is less than the finding (40.2%) from
a previous study by Munyisia et al. [9] which was also
conducted in an Australian nursing home. Indirect
care consumed 17.6% of PCWs’ time, which is almost
twice as the time (8.9%) obtained in the study by
Table 3 Time, frequency and duration by activity category at Site 1 and Site 2











Direct care 1 30.9 28.7 33.0 2:28:05 14.5 75.6 143.5 67.4 83.8
2 30.7 28.1 33.2 2:27:07 19.6 56.5 56.7 53.8 59.1
Indirect care 1 16.7 15.5 17.9 1:19:55 10.6 56.1 54.5 52.5 59.8
2 18.4 16.7 20.2 1:28:22 13.2 50.5 46.8 47.9 53.2
Infection control 1 5.9 5.2 6.6 0:28:25 5.3 40.2 61.5 34.3 46.1
2 6.8 6.1 7.6 0:32:46 8.8 28.2 24.5 26.5 29.9
Documentation 1 4.1 a 3.4 4.8 0:19:31 3.2 45.5 82.4 35.4 55.6
2 2.3 b 1.7 3.0 0:11:13 1.4 58.8 80.7 44.9 72.7
Transit 1 3.4 a 3.0 3.9 0:16:29 3.0 41.3 46.7 35.4 47.2
2 5.5 b 4.5 6.6 0:26:34 3.0 67.1 84.4 57.0 77.1
Staff break 1 14.6 10.9 18.4 1:10:17 0.6 880.1 817.5 642.7 1117.5
2 15.7 11.0 20.4 1:15:24 0.7 815.0 845.4 603.8 1026.2
Oral communication 1 47.3 a 39.3 55.3 3:47:00 18.8 90.7 140.9 80.0 101.5
2 63.5 b 56.6 70.4 5:04:40 25.8 88.9 173.4 81.9 95.8
Others 1 0.5 a 0.3 0.7 0:02:24 0.2 96.3 70.0 57.6 135.1
2 1.8 b 1.1 2.5 0:08:46 0.6 110.3 118.5 78.3 142.3
a,bIndicate significant difference between the two sites in the percentage of time spent on this category of activities (P < 0.05).
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Munyisia. The difference in time may be caused by
the different study design. For example, our study used
time-motion technique to collect data while their study
used a work sampling technique. The other possibility
is that the differences are due to differences in care
systems and practices in different nursing homes. Fur-
thermore, in this study the percentage of time was cal-
culated from the actual duration of activities, whereas
their results were based on the frequency of occur-
rence of activities.
Further analysis needs to be conducted to understand
how indirect care activities support direct care. It is also
necessary to examine how direct care activities distribu-
ted throughout a shift and whether the direct care activ-
ities were spread out evenly over an hour or performed
in quick succession, for example, at the beginning of the
hour. This can make a significant difference to residen-
tial care, as was also mentioned in a previous study [10].
Communication with a resident and communication
of information about a resident are the prime oral
Table 4 Direction and number of the most frequently observed switches between two consecutive activities
First activity Second activity Number of switches
per hour
Communicating with a resident. Communication of information about a resident (internal). 1.6
Communication of information about a resident (internal). Communicating with a resident. 1.6
Equipment set up (e.g. sling set up, shower chair set up). Assisting a resident with transfer to and from a bed, a chair, etc. 1.1
Communicating with a resident. Communicating with a resident. 0.9
Taking off personal protective equipment. Water hand washing (related to toileting or pad change). 0.8
Communicating with a resident. Equipment set up (e.g. sling set up, shower chair set up). 0.6
Assisting a resident with transfer to and from a bed, a
chair, etc.
Equipment set up (e.g. sling set up, shower chair set up). 0.9
Figure 1 Distribution of duration at Site 1 and Site 2.
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communication activities. This may be an indication that
the PCWs had made an effort to spend time interacting
with residents (e.g. explaining the care to a resident in
order to receive cooperation from the resident) and co-
operate with the working partners to provide care. The
content of the oral communication and the way it is
conducted may be among the critical elements which
most affect the quality of care.
Personal care workers not only spent a great deal of
time on oral communication, but also frequently
switched between oral communication, direct care and
indirect care activities. This may indicate that oral com-
munication is one of the important activities which sup-
port direct care and indirect care.
Although the observational time periods at the two
nursing homes were different (Site 1: 7:00 to 14:00 or
15:00, Site 2: 10:00 to 17:00), no statistically significant
difference was found in the time spent on direct care, in-
direct care, infection control or staff break. These activ-
ities account for about 70.0% of a PCW’s working time.
This suggests that apart from the unavoidable breaks
which all staff must take, these activities represent the
core of PCWs' workload. Nursing managers need to
consider this finding carefully when allocating tasks, staff
number and skill mix on a shift.
Personal care workers at Site 1 spent significantly less
time on oral communication than their counterparts at
Site 2. This may be associated with the age and ethnicity
of the PCWs. Most of those at Site 1 were 20 to 30 years
old and from a non-English speaking background,
whereas PCWs at Site 2 were local and aged between 35
and 55. As the PCWs at Site 2 had the same language
and cultural background as the residents, oral communi-
cation was less of a challenge than it was for the PCWs
at Site 1.
The often short duration of activities and the quick
and frequent switching between activities caused ex-
treme busyness and some stress. The practical routine
and familiarity with the residents and their individual
needs help the PCWs arrange their work to cope with
this. This routine and familiarity with the residents can
facilitate the work. This was also found in a previous
study [23].
Although routine and familiarity may support their
work, a PCW does have to think about what to do next
while performing the task at hand. Working in such a
busy environment may lead to a cognitive overload,
which may cause job fatigue and contributing, in turn,
to nursing burn out. Therefore, nursing managers may
need to consider which level of workload is appropriate
for a PCW working in a nursing home.
Among the designated 58 work activities of PCWs, 56
were observed, suggesting that our activity classification
system reflects a PCW’s work activities in Australian
nursing homes and provides a good reference for other
studies of work activities in nursing homes.
Limitations
The benefit of using a single observer is the potential
consistency of the observations [24], however it may also
cause systematic errors in observation. We addressed
this potential limitation through an inter-rater reliability
comparison study, which provided satisfactory results.
There may be a ‘Hawthorn effect’ [13] (the participants
might change their work behavior under the observa-
tion) from PCWs being observed continuously, however
we found that in the busy nursing home working envir-
onment, PCWs had to focus on their job and very soon
ignored the existence of the observer. This was also
found in previous studies [25,26].
Conclusions
We described the work pattern of PCWs in two Austra-
lian nursing homes. The work activities were examined
using the following measurements: activity time, fre-
quency, duration, and the switch between two consecu-
tive activities. Fifty-six out of 58 designated work
activities grouped into eight categories were observed.
We found that direct care, indirect care, infection con-
trol and staff break were the major part (70.0%) of the
work and there was no statistically significant difference
between the two nursing homes in the time spent on
these activities. More than two-thirds of the observed
activities at both sites had a very short duration-- less
than 1 minute. Personal care workers frequently
switched within or between oral communication, direct
care and indirect care activities.
Our findings are useful for nursing managers for staff
performance appraisal, task allocation, scheduling and
cost estimation. The information may also help to design
effective aged care services and provide possible research
directions in nursing homes. Furthermore, it provides
evidence for the government in funding allocation by ac-
curately measuring the amount of time needed in con-
ducting each category of care activities to meet a
resident’s relevant care needs. Further research on how
indirect care activities support direct care and how oral
communication supports other types of care are needed.
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Abstract
Objective. To examine the time, frequency and duration of each direct care activity conducted by personal carers in
Australian residential aged care homes.
Methods. A time–motion study was conducted to observe 46 personal carers at two high-care houses in two facilities
(14 days at Site 1 and 16 days at Site 2). Twenty-three direct care activities were classified into eight categories for analysis.
Results. Overall, a personal carer spent approximately 45% of their time on direct care, corresponding to 3.5 h in an
8-h daytime shift. The two sites had similar ratios of personal carers to residents, and each resident received 30min of
direct care. No significant differences between the two sites were found in the time spent on oral communication, personal
hygiene and continence activities. Personal carers at Site 1 spent significantly less time on toileting and mobility activities
than those at Site 2, but more time on lunch activity. Although oral communication took the longest time (2 h), it occurred
concurrently with other activities (e.g. dressing) for 1.5 h.
Conclusions. The findings provide information that may assist decision makers in managing the operation of high-
care residential aged care facilities, such as planning for task allocation and staffing.
What is known about the topic? Overall, 30%–45% of the care staff’s time is spent on direct care in residential aged
care facilities.
What does this paper add? This paper adds knowledge about how much time is required to conduct each direct care
activity and the frequency and duration of conducting these activities to meet residents’ day-to-day care needs in two
high-care houses in two aged care facilities.
What are the implications for practitioners? On average, a resident with high-care needs requires 30min direct care.
There may exist a basic minimum desirable ratio of personal carers to residents in high-care facilities. Residents’ toileting
needs are high after meals. Communication with residents represents an essential role in providing care.
Additional keywords: activity, long-term care, nursing home, observation, personal care.
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WORKFORCE
Fitting clinical workflow: The case for 
wound care in a residential aged care home 
Siyu QIAN and Ping YU 
School of Information Systems and Technology, University of Wollongong,  
New South Wales, Australia 
Abstract. Residential aged care homes have, or are in the process of implementing, 
electronic health record (EHR) systems to improve quality of care and reduce cost. 
For the system to deliver benefits, it must support nursing tasks and be seamlessly 
integrated into the nursing workflow. To identify whether and how an EHR system 
can do this most effectively, direct observation was conducted in a residential aged 
care home on nurses’ use of EHR for wound care. The work processes of wound 
care and its documentation were investigated. Problems in the use of EHR were 
identified: 1) functional deficiencies of the EHR system which included a lack of 
functions to remind nurses of the existence of a wound chart, unavailability of an 
existent function when needed and a lack of sufficient detail in the information 
provided; 2) a lack of mobile devices to allow nurses to access the EHR system at 
the point-of-care, resulting in nurses using paper for point-of-care documentation. 
The findings suggest that continuous improvement in both the EHR system and its 
management is required to achieve integration of people, task, process and 
technology for the optimal benefits of EHR. 
Keywords. EHR, design, integration, long-term care, nursing home, paper, 
software engineering, workflow, work process, wound care 
Introduction 
Many residential aged care homes (RACHs) have implemented electronic health record 
(EHR) systems in order to improve quality of care, resident safety, efficiency and 
reduce costs [1]. However, to date, there is little understanding of how EHR systems 
support nurses in the delivery of care, such as wound care, palliative care or pain 
management to residents. To fill this knowledge gap, this study investigated the 
processes of nurses’ use of EHR for wound care in an RACH. 
The integration of an EHR system into an existing work environment involves 
people, tasks, work processes and technology [2-4]. People complete a task by 
following relevant work processes. The role of an EHR system in this process is to 
facilitate task completion by providing needed functions.  
For an EHR system to bring optimal benefits to nursing care, the system has to 
support nurses in their task completion. For example, to help a nurse complete the task 
of documenting vital signs (e.g. blood pressure) of a resident, an EHR system needs to 
provide the electronic chart of vital signs and a search function for a nurse to locate this 
chart in the system. In addition to providing adequate functional support [2], EHR 
systems need to be seamlessly integrated into the work processes to ensure quality of 
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care and resident safety [3], which means that it must provide appropriate support for a 
user whenever the support is needed.  
To achieve the optimal benefits of EHR, the system needs to both meet users’ 
needs and fit in with their work processes and the users need to adjust or redesign their 
work processes to accommodate the use of the system [2, 5]. For example, Baron et al. 
reported their experience in integrating EHR into a primary care setting in the USA [6]. 
To accommodate the use of the EHR system, they redesigned the workflow for the 
delivery of care. Although this process was extremely stressful and increased patient 
waiting time at the beginning, the situation improved six months later when staff 
became more confident with the new work processes and the use of the EHR system. 
The final benefit was reduced patient waiting time. 
Wound care is one of the essential nursing tasks to maintain patients’ skin integrity. 
Several wound care management systems have been developed. For example, Mobile 
Personalized Woundcare System™ (Mobile PWS™) [7], WoundRight [8] and 
WoundRounds® [9]. All three systems were used on mobile devices, but the first two 
did not require internet connectivity. All provided functions to document wound 
assessment information, track wound progress and generate a report. Uniquely, Mobile 
PWS™ allowed a nurse to order wound dressings and set alerts for future care actions. 
WoundRounds® provided wound image taking function. Both systems also provide a 
function to create a treatment plan. 
Despite these systems developed specifically for wound care, the process of 
providing wound care and related documentation using an electronic system in RACHs 
have received very little research attention. One study was found which assessed 
WoundRounds® in an American RACH [9]. It used a questionnaire survey to evaluate 
the system’s ease-of-use and effectiveness for wound management. It found that within 
two months, the system was easier for nurses to use. The effectiveness for wound 
management was also improved. In order to understand whether and how an EHR 
system supports nursing care in the context of Australian RACHs, our study focuses on 
investigating nurses’ wound care processes and their use of EHR for documentation. 
1. Methods 
Direct observation was conducted in a non-profit, aging-in-place RACH from June to 
September 2013. A single observer followed nurses and recorded their wound care and 
how they documented it, either in an EHR system or on paper in morning shifts. 
Informal conversations were conducted whenever questions arose. Field notes were 
also taken. The research was approved by the ethics committee of the University of 
Wollongong. Access to the facility was given by the management of the aged care 
organisation. Written consent was obtained from each participant before the 
observation started. Four nurses worked in a morning shift, with each of them looking 
after about 35 residents. Nurses who participated in the study were registered nurses, 
endorsed enrolled nurses and personal carers with Certificate IV Level II.  
A web-based EHR system was implemented in 2009. All nursing staff received a 
30-minute one-on-one training three months before the implementation of the system. 
Staff who were newly employed after the introduction of the system was trained by 
their peers. A comparison of the time nursing staff spent on documentation before and 
after the implementation could be found in [10]. In terms of wound care, the EHR 
system provided wound charts which allowed nurses to document the wound 
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assessment information, wound dressing and frequency of care. It also provided a 
function to enable a nurse to search for previous wound charts. The information 
documented in a wound chart was useful for a nurse to provide the right care to the 
right wound for the right resident at the right time. The facility did not provide mobile 
devices (e.g. iPads) for point-of-care documentation. 
To depict real work processes of how nursing staff document wound care, as-is 
work process diagrams were drawn using a workflow mapping technique proposed by 
Kmetz [11]. The diagram was validated by a registered nurse and two endorsed 
enrolled nurses.  
2. Results 
2.1.  Wound Care Process 
The process of providing wound care is described in Figure 1. Before providing wound 
care to residents, a nurse prepares paper-based documents and a wound care trolley in a 
nursing station. Then the nurse pushes the trolley to the room of each resident needing 
wound care and provides the wound care. Paper is used for point-of-care 
documentation. After completing wound care for all the residents, the nurse comes 
back to the nursing station and documents the care in the EHR system. In general, a 
nurse spent one and a half hour on wound care for about two to six residents in a 
morning shift. The number of wounds on each resident might vary from one to five.  
2.2.  Documentation of Wound Care 
Both paper and the EHR system were used for documentation of wound care. As 
shown in Figure 1, three types of paper-based documents were used during the process. 
These were a wound care book, a wound summary sheet and a paper note. The wound 
care book was the main information source for wound care. It consisted of wound 
charts that were printed off from the EHR system. The wound summary sheet 
summarised who needed wound care, his or her room/bed number, the location of the 
wound and scheduled dates for changing the wound dressing or reviewing the wound. 
It was colour-coded for a nurse to distinguish the time for wound care, either in the 
morning shift or in the afternoon shift. Wounds to be cared for in the morning shift 
were listed by a nurse on the paper note before starting wound care. The paper note was 
used for point-of-care documentation. All the data recorded on the paper note would be 
transcribed into the EHR system after completing the wound care. The process of 
transferring data from paper to the EHR system is depicted in Figure 2. 
2.3. Problems in the Use of the EHR System 
Problems related to the use of the EHR system were identified and classified into two 
categories: functional deficiencies in the EHR system and lack of mobile devices to 
allow users to access the EHR system at the point-of-care. Functional deficiencies 
included the lack of functions to remind a nurse about the existence of a wound chart, 
the lack of availability of an existent function when a nurse needed it and the lack of 
sufficient detail in the information available for nurses. 
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Figure 1. Wound care processes 
 
 
Figure 2. Transcribing data from paper to the EHR system 
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This duplication in wound charts caused further confusion for other nurses who needed 
to retrieve information. 
2.3.2. The Lack of Availability of the Existent Function When a Nurse Needed It 
Although the EHR system had a print function, this function was not readily accessible 
to a nurse when updating the chart. This forced the nurse to relocate the chart by 
clicking into the section ‘View Forms & Charts’, selecting the wound chart from a 
dropdown box and then the name of the resident from another dropdown box. A list of 
wound charts for this resident would then be displayed. The nurse needed to identify 
the right wound chart from this list. Finally, the person could open and print the chart. 
2.3.3. The Lack of Sufficient Detail in Information Provided to a Nurse 
In the example given above about relocating a wound chart, a nurse needed to identify 
the right chart from a list of wound charts. Although each wound chart in the EHR 
system had a brief description including resident name, chart name (i.e. wound chart), 
name of the nurse who created the chart and the creation date of the chart, critical 
information such as the location of a wound, which the nurse needed to identify the 
right chart was not available. This critical information was recorded inside each chart, 
causing the nurse to manually open each chart in order to identify the right one. 
3. Discussion 
This study investigated nurses’ use of an EHR system for wound care to learn whether 
and how the system supports nurses in their task completion. Our direct observation 
identified three functional deficiencies in the EHR system which appeared to add 
unnecessary processes for nurses to complete a documentation task, instead of 
shortening this process and saving time. This finding suggests that system development 
should not stop at the roll-out stage, but must be an on-going, iterative process of 
redesign to support end users’ work. System designers need to continue to work with 
users to fully understand their work processes and information needs for task 
completion and the characteristics of the tasks. This knowledge needs to be captured as 
requirements and be integrated into a redesigned system to improve the capability of 
the system to support task completion. Only through this continuous process of 
redesigning the system to fit in with the evolving task requirements, can the benefits of 
a successfully implemented EHR system be continuously maintained. 
One of the original expectations of RACHs when introducing an EHR system was 
to use it to replace paper [12], however paper was still used by nurses. This was 
because there was a lack of mobile devices (e.g. iPad) to enable electronic point-of-care 
documentation. Therefore, the RACH may need to consider introducing mobile devices 
to allow nurses to access the system at the point-of-care. In addition, electronic wound 
charts provided by the current EHR system could only support documentation and 
information retrieval. This had little help with the management of wounds (e.g. 
integrated view of wound healing history). Although the current EHR system was not 
designed specifically for wound management, some features of aforementioned 
specialised wound care management systems such as Mobile PWS™ [7], 
WoundRight [8] and WoundRounds® [9] could be considered to be integrated into an 
updated version of the EHR. For example, tracking wound progress, generating a report 
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and ordering wound dressings [7]. A wound image capture capability offered by the 
system will also be useful for an accurate documentation of a wound [9]. These 
improvements in devices and the EHR system will be likely to lead to improvements in 
the process of nursing documentation (e.g. saving half of the current wound care 
documentation time by using a mobile device to eliminate paper-based documentation).  
4. Conclusion 
This study investigated the process of wound care and its documentation. Problems in 
the use of the EHR system in this process were identified. These included three 
functional deficiencies of the system: the lack of functions to remind a nurse of the 
existence of a wound chart, the unavailability of an existent function when needed and 
the lack of sufficiently detailed information. Another problem was the lack of mobile 
devices to allow nurses to access the system at the point-of-care, which resulted in 
nurses’ use of paper for point-of-care documentation and the inefficient, error-prone 
process of double data entry. Further research may investigate medication 
administration process as a case to examine the impact of an electronic medication 
management system. 
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